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Plug-In  "P"  series  OUNCERS  are  identical  to  the 
"0"  series  but  are  sealed  in  bakelite  housings  of  sub- 
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octal  socket. 
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never  flay  die 


Saucer  talk 

Ever  since  one  of  our  IoAR  Directors  found 
himself  an  observer  of  a  UFO  back  last  Jan- 
uary and  thus  the  center  of  considerable  offi- 
cial pressure  to  keep  quiet  about  the  whole 
thing,  I  have  been  reading,  asking  questions 
and  thinking.  I  find  that  the  more  you  read 
about  the  UFO's  the  more  unquestionable 
becomes  their  existence. 

One  fact  about  the  UFO's  particularly  has 
been  bothering  me.  How  do  they  communi- 
cate? If  they  were  using  radio  on  any  fre- 
quency I  think  it  is  safe  to  say  that  someone 
somewhere  would  by  now  have  heard  it.  But 
here  we  are  with  no  indication  whatever  of 
any  radio  communications  by  the  UFO  peo- 
ple. How  about  that?  Obviously  they  are 
using  some  sort  of  communication  system, 
and  a  fairly  sophisticated  one  too.  Do  you 
suppose  that  there  is  some  way  of  talking  at 
a  distance  without  wires  other  than  our 
familiar  "wireless"? 

Did  someone  say  telepathy?  Well,  we  do 
know  that  this  works,  though  we  don't  know 
how  to  use  it  at  will  yet  ...  or  at  least  darned 
few  people  do.  But  we  do  have  some  people 
that  are  adept  with  it,  few  though  they  may 
be.  And  if  the  UFOers  were  using  telepathy 
of  some  sort  it  seems  rather  likely  that  some- 
one of  us  would  have  detected  that,  even 
though  we  only  have  a  few  such  receivers. 
No  hint  of  any  telepathy  reception. 

Could  there  be  something  else?  I  think  so. 
And  we  have  some  strong  hints  as  to  what  it 
is  too,  only  we  don't  know  much  about  the 
whole  subject  yet.  We  fust  barely  suspect  that 


there  is  something  and  are  a  long  way  from 
being  able  to  use  it.  We  are  (I  suspect)  on 
the  verge  of  discovering  a  whole  new  field 
for  exploration, 

About  125  years  ago  ■  ■  .  not  very  long  .  .  . 
the  early  experiments  with  electricity  were 
being  carried  out.  Once  electricity  had  been 
identified  to  some  degree  electro-magnetism 
turned  up,  and  eventually  electro-magnetic 
waves,  which  we  started  using  some  sixty 
years  ago  or  so. 

For  some  strange  reason  gravity  is  a  force 
that  has  attracted  little  attention,  Newton 
gave  it  some  thought,  presented  us  with  the 
math  which  described  its  action ,  and  things 
have  pretty  much  rested  there.  Up  here  in 
New  Boston,  New  Hampshire  they've  been 
encouraging  anti-gravity  research,  Obviously 
a  bunch  of  nuts.  We  all  know  that  there  never 
will  be  anti-gravity  and  that  no  one  but  a  nut 
would  bother  to  spend  any  time  and  effort 
trying  to  achieve  the  impossible. 

Some  years  ago  I  met  a  chap  who  claimed 
to  have  a  friend  who  had  electrically  gen- 
erated a  gravity  field.  Seems  this  friend  had 
tried  to  demonstrate  a  working  model  of  this 
to  Dr.  Millikan,  but  this  august  gentleman 
refused  to  observe  the  demonstration  because 
such  a  thing  was  completely  impossible, 
Nothing  complicated  about  the  gadget  .  ,  . 
you  can  make  one  yourself.  All  you  have  to 
do  is  put  a  high  voltage  on  a  condenser 
which  you  have  hanging  on  a  string.  You 
will  note  that  it  swings  out  in  the  direction 
of  the  positive  terminal   This   is   called   the 
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m  at  match  into  SO  ohsA*     Ohid>  9  cotdd  not  b&tLeue,  howejj&t  9  decided  to 
fyiue  it  a  tttff  40  9  *e#uoed  tJie.  aatctiirtf,  network  wvi  connected  the  21 
$2  ohm  cable  dLtectlif  to  tlie,  antenna  ba&Cw     Not  onlf  did  it  match  petfectLf 
bat  9  &Iao  picked  up  dliqhtLf  ouet  2  uoltb  of  -t»  /•  nte&w&ed  on  the,  field 
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steatite.  -6ome  &oJtt  of  matcJUng.  section?    9  have  operated  mobile,  fo&  imrftf  ifesAA, 
having,  been  on  the  ait  fo<t  ouet  30  jyeofed*     Withottt  wanting,  tpu-  to  give  a&aif 
done  ntAade  Ae&tet"  and  4o  9  wonlt  have  the  coil  K^taifedy  9  tvouid  UliC  an 
andiv&t.     9t  tealltf  ha&  me  p&ffiled*    Needled*,  to  daif  9  ctm  tn&te*  than  pleaded 
with  the  petfo&itance,  wfvich  id,  ivmcJi  betted  than  thtee  oth&t  mobile,  aiitenna^ 
which  9  cuit  cofspa&inq,  ipuAA*  againdt  -  it&  fat  dipetio^,  by  acttuU,  izeadt&te/n&it, 
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Why  settle 

for  less 

than  the  best? 


TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  in 
Height*  of  37-54-88-105 
and  122  feet 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Heights  of 
37  —  54  feet  (SS) 
71—88  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  Operation— roller  guides  between  sections  assure 
easy,  safe,  friction-free  raising  and  lowering.  Strength- 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength,  Unique 
ROHN  raising  procedure  raise*  all  sections  together— uni- 
formly with  an  equal  section  overlap  at  oil  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  desired! 
Simple  Installation— install  it  yourself—  use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend* 
ing  on  your  needs.  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Galvanized— hot  dipped  galvanizing  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100. 
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-$K25  Value 

—ONLY  $  ]  00  postpaid  (special  to  readers 
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ROHN  Manufacturing  Co 


P.  O.  Box  2000 


Peoria,  lllinoii 


'World's  Largest  EXCLUSIVE  Manufacturer 
of  Towers;  designers,  engineers,  and  installers 

of  complete  communication  tower  systems," 


Bief  eld-Brown  effect,  after  Professor  Biefeld 
of  Dennison  University  who  discovered  it  and 
T,  T.  Brown,  a  student  of  his,  who  has  been 
carrying  on  the  experiments  since  his  death. 

As  I  understand  it  from  the  latest  reports 
1  have  read  this  principle  has  been  used  to 
make  devices  up  to  three  feet  in  diameter 
which  can  support  their  own  weight  (see 
August  64  Popular  Mechanics  cover  story) 
and  further  development  is  coming  fast. 

Where  does  this  connect  with  amateur 
radio?  Well,  electro-gravities  have  just  barely 
been  discovered  now,  but  from  the  first  look 
at  the  subject  it  seems  quite  possible  that  a 
whole  body  of  developments  will  come  from 
tliis  basic  discover)  just  as  so  many  things 
have  come  from  electro-magnetism.  It  seems 
quite  possible  that  a  communications  system 
may  be  worked  out  using  gravities.  It  is  too 
soon  to  promise  much  since  no  one  has  yet 
even  discovered  a  detector  to  convert  elect ro- 
gravitics  into  electrical  impulses, 

I  remember  trying  to  find  out  about  the 
propagation  of  a  gravity  force  when  I  was  in 
school.  It  took  quite  a  while  to  even  get  my 
question  across  because  apparently  no  one  in 
the  physics  department  had  ever  considered 
that  before.  Their  answer  was  that  there  was 
no  propagation  of  the  gravity  force  because 
it  was  always  there.  Huh?  I  suspect  that 
gravity  is  propagated  instantaneously  and  is 
not  limited  by  the  speed  of  light  as  are  elec- 
tro-magnetic waves,  whatever  they  are.  We 
still  don't  know  what  they  are,  you  know, 
We  have  no  real  idea  of  what  it  is  that  goes 
to  the  moon  and  bounces  back  when  Sam 
gets  a  head  of  steam  going  down  there  in 
Puerto  Rico.  Something  does,  obviously. 

If  gravity  is  propagated  instantaneously 
then  elect ro-gravi tic  communication  would  be 
fine  for  interplanetary  QSO's,  and  possibly 
even  inter  galactic.  We  may  find  the  new 
ifbands"  or  whatever  they  are  awfully  busy 
when  we  get  on  there*  Imagine  if  some  iso- 
lated race,  undiscovered  on  our  planet,  dis- 
covered radio  and  started  tuning  twenty 
meters  some  day.  What  a  start  that  would 
give  them.  Of  course  they  wouldn't  be  able 
to  copy  much  for  a  long  time  ,  .  .  they  would 
have  to  decipher  our  code,  figure  out  side- 
band, dope  out  RTTY,  multiplex  and  all  that. 
That  would  take  them  quite  a  while. 

It  seems  quite  likely  that  whatever  this 
communications  system  is,  it  is  being  used  by 
the  UFO's. 

May  I  digress  for  a  moment?  I  just  hap- 
pened to  think  of  a  little  experiment  that 
K1CLL    tried    some    time    ago.    He    got    to 

(Continued  on  page  110) 
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The  HEATHKir  SB-100 


180~Watt,  80-10  Meter  SSB  Transceiver. $360.00 

•  Full  five  band  transceive  SSB  &  CW  operation,  80-10  meters 

•  180  watts  P.E.P.  SSB-170  watts  CW  •  Switch  selectable 
Upper/Lower  sideband/CW  operation  •  Operate  PTT  &  VOX 

•  VOX-operated  CW  with  built-in  sidetone  •  Can  operate  crystal 
control  in  the  transmit  mode  with  variable  tuning  of  receiver 
or  can  operate  crystal-controlled  transceive  mode-excellent 
for  net  control  *  Separate  offset  CW  carrier  crystal  for  clear, 
pure  CW  note  •  Triple  Action  Level  Control™  •  Built-in  100  kc 
crystal  caibrator  *  Enclosed  relays  for  quiet,  trouble  free  oper- 
ation *  Heath  SB-Series  LMO  (Linear  Master  Oscillator)  pro- 
vides truly  linear  tuning  with  1  kc  dial  calibration-less  than 
1 00  cps  per  hour  drift  after  warm-up-400  cps  accuracy  •  Per- 
fect companion  for  HA-14  KW  Kompact  or  SB-200  final  am- 
plifiers •  Fixed  station  operation  with  HP-23  power  supply- 
mobile  with  HP-13  &  SBA-100-1  mobile  mount  for  quick 
plug-m/quick  disconnect  mobile  installation  •  Fast  circuit  board 
assembly  •  Simple  alignment-requires  only  a  VTVM  with  RF 
probet  a  dummy  load  and  a  broadcast  receiver 
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The  Space  Monitor 


This  receiver  is  a  composite  of  previous  re- 
ceivers that  I  have  described.  All  of  the 
goodies  have  been  retained  and  newer  features 
have  been  added  to  bring  this  unit  to  the 
finest  standards  of  the  art.  Although  the  re- 
ceiver is  designed  primarily  for  two  meter 
operation,  it  also  does  a  good  job  on  the  con- 
gested twenty  meter  band  with  the  2,1  kc 
mechanical  filter.  The  stability  is  excellent 
due  to  the  rugged  construction  and  local 
oscillator  temperature  compensation. 

Basically  there  are  two  receivers  in  this 
package.  One  is  a  dual  conversion  aural  re- 
ceiver tuning  from  13.5  to  18.5  mc.  It  has  a 
bandpass  of  either  6  kc  or  2.1  kc.  The  other 
receiver  is  a  visual,  or  panoramic*  receiver. 
It  displays  the  received  signal  plus  a  portion 


of  the  band  on  a  two  inch  cathode  ray  tube. 
The  two  make  an  excellent  combination  lor 
the  HF  and  VHF  bands  through  the  use  of 
a  two  meter  converter  built  in  the  package. 

The  two  meter  converter  is  a  low  noise, 
high  sensitivity  unit  using  a  gold  plated  416B 
in  the  preamp.  Two  meter  sensitivity  is  in  the 
order  of  0,1  uv  with  a  noise  figure  of  2.8  db. 
The  basic  receiver  achieves  the  same  sensi- 
tivity and  noise  figure.  The  panadapter  pro- 
vides a  0,5  iw  sensitivity  and  a  band  pass  of 
300  kc  at  3  db  points.  This  response  is  ob- 
tained by  overcoupling  the  first  two  stages  of 
t/,  as  shown  in  the  schematic. 

The  if  and  rf  stages  employ  separate  gain 
controls  to  tame  the  strong  signals  and  pick 
out  the  weak  ones.  By  proper  adjustment  of 


Front  panel  of  the  Space 
Monitor.  The  main  tun- 
ing knob  was  turned  on  a 
lathe  and  o  2*A"  WoU 
dom  dial  plate  fastened  to 
it.  The  cut-out  for  the 
translucent  dial  was  made 
by  drilling  a  series  of 
holes  close  together  and 
filing  out  the  arc*  A  fly- 
ing cutter  was  used  to 
make  the  holes  far  the 
panadopter  tube  and  the 
speaker.  Function  label- 
ing  is  engraved. 
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these  controls,,  signals  of  0*1  uv  to  1  volt  can 
be  handled  without  overloading. 

The  signal  strength  meter  is  placed  just 
above  the  panoramic  scope  tube  so  that  signal 
strength  and  quality  checks  of  received  signals 
can  easily  be  compared.  This  meter  is  hand 
calibrated  to  60  db  over  S9  using  50  mv  for 
an  S9  signal,  A  zero  set  on  the  front  panel 
allows  the  operator  to  compensate  for  signal 
to  noise  adjustments.  All  pertinent  controls 
are  located  for  the  greatest  ease  of  adjustment 
and  can  be  identified  in  the  front  panel  photo  - 


The  grill  to  the  right  of  the  main  tuning 
dial  covers  a  small  speaker  that  makes  the 
receiver  independent  of  all  accessories  except 
the  antenna  and  power. 

Circuits  and  construction 

RF  section.  The  rf  section  is  built  in  a  heavy 
cast  aluminum  box  that  once  held  a  TN-1/ 
APR-1  rf  tuner  that  covered  40  to  90  mc.  It 
was  stripped  and  the  only  parts  used  were 
the  box  and  gear  train.  The  stability  that  a 
cast  box  such  as  this  provides  is  a  necessity 
for  receiving  SSB  signals.  The  chassis  part 
of  the  box  is  cut  out  leaving  a  %  inch  ledge 


for  mounting  an  aluminum  plate  that  is  used 
for  the  rf  components.  To  allow  room  for  the 
two  meter  converter,  the  tubes,  main  tuning 
capacitor  and  if  transformer  were  mounted 
upside  down.  The  box  is  mounted  with  a 
angle  bracket  in  the  back.  The  front  is  held 
on  with  the  gear  train  plate.  The  split  and 
spring  loaded  gears  are  ideal  and  reduce  back- 
lash to  a  minimum, 

Frequency  standard*  The  crystal  frequency 
standard  in  this  receiver  is  basically  the  same 
as  the  one  described  in  the  October  1962  73. 
However,  this  one  isn't  modulated.  Half  of  a 
6J6  is  a  I  mc  ciystal  oscillator.  The  other 
half  is  a  harmonic  generator  to  give  good 
markers  up  through  two  meters.  A  75  pf 
trimmer  across  the  crystal  is  used  to  adjust  for 
zero  beat  with  WWV. 

Two  meter  converter*  The  converter  resembles 
the  Bantam  converter  described  in  the  first 
issue  of  73  (October  19-59.)  A  41 6B  preamp 
has  been  added  for  better  performance.  We 
didn*t  use  a  blower  or  cathode  current  meter 
since  the  tube  is  operated  at  a  reduced  voltage 
for  maximum   tube  life.   The  tube  has  been 
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The  bottom  view  shows 
the  plocement  of  the  two 
meter  converter  over  the 
rf  chassis  cut-out,  RG- 
58A/U  is  used  to  transfer 
signals  to  the  bond  switch 
in  the  upper  right  corner. 


used   for   over   a   year   with   no   decrease   in 
performance.   The   converter   with   its   power 
supply  was  bench  tested  as  a  module  befo 
securing  it  in  place  over  the  rf  section  in  the 
cast  aluminum  box. 

Panadapter.  A  lot  of  material  has  been  pub- 
lished concerning  the  construction  and  use  of 
punadapters  so  we  won't  repeat  it.  But  after 
using  it,  we  must  emphasize  that  it's  a  neces- 
sity in  all  good  stations.  The  circuit  is  similar 
to  previously  published  ones,  but  mechauicalk 
it  differs  in  that  it  is  very  compact.  The  onK 
critical  components  are  the  reactance  tube 
modulator  and  oscillator  tank*  We'd  suggest 
that  you  follow  the  values  and  layout  there 
carefully.  The  maximum  sweep  is  about  260 


kc  and  the  pips  are  very  sharp.  Two  signals 
10  kc  apart  can  easily  be  distinguished,  The 
unit  is  complete  with  power  supplies,  so  was 
easy  to  bench  test  before  installation.  Only 
vital  controls  are  brought  to  the  front  panel. 

Main  if  chassis.  This  consists  of  an  aluminum 
plate  mounted  over  a  cut  out  provided  for  it. 
On  this  plate  is  the  power  supply,  audio  am- 
plifier, product  and  AM  detectors  and  a  455 
kc  if  strip.  The  if  amplifiers  were  mounted 
in  the  usual  in-line  manner  to  avoid  regenera- 
tion. The  ANL  and  audio  gain  control  leads 
should  be  shielded. 

Product  detector-  The  product  detector  for 
SSB   and    CW   reception    is    energized   by    a 


This  top  view  from  the  back  shows  the  ar- 
rangement of  the  ponadopter  at  the  right  of 
the  main  rf  tuner.  The  left  side  of  the  tuner 
contains  the  balance  of  the  receiver. 
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Top  view  of  the  two 
meter  converter  showing 
the  Mintbox  construction 
of  the  converter  and  pre* 
amp.  On  the  left  is  the 
power  supply.  The  center 
tube  is  the  6U8  mixer- 
amplifier.  Behind  it  is  the 
Minibox  holding  the 
416B.  The  right  Minibox 
contains  the  6U8  ascil  a- 
tor. 


switch  on  the  front  panel  which  turns  on  the 
B+  for  the  stages.  The  BFO  uses  a  455  kc 
crystal.  The  audio  output  is  in  parallel  with 
the  AM  detector  to  the  audio  gain  control. 

Audio  amplifier.  The  audio  amplifier  is  stand- 
ard. It  produces  about  2%  watts  of  audio  out- 
put The  built-in  speaker  is  plugged  into  one 
of  the  output  jacks. 

Main  chassis.  The  main  chassis  is  a  17  x  11 
x  3  inch  chassis.  Three  holes  were  cut  in  its 
top  for  the  three  subassemblies  with  a  half 
inch  strip  between  the  holes. 

Front  panel.  The  front  panel  is  a  standard 
19  x  8-%  x  /a  inch  gray  crackle  finish  plate. 
The  escutcheon  for  the  dial  was  cut  out  of  % 
inch  aluminum  plate  and  fastened  to  the  panel 
with  flat  head  screws.  It  is  sprayed  with  black 
crackle  finish  and  clear  plastic.  The  frame  on 
either  side  of  the  escutcheon  is  made  of  Vie 
inch  aluminum  with  the  same  treatment.  The 
dial  plate  was  made  by  cutting  two  pieces  of 


Vie  inch  plexiglass  with  a  fly  cutter  and  sand- 
wiching the  hand  calibrated  dial  between 
them.  The  diameter  is  about  6  inches*  The 
bezel  and  shield  for  the  CRT  were  made  In 
Millen.  The  S-meter  is  a  0-1  ma  Simpson 
mounted  upside  down.  The  calibrated  scale  is 
quite  easy  to  make  with  Datak  letters  on  a 
piece  of  bristol  board.  The  speaker  grill  came 
from  a  portable  radio.  All  control  labels  are 
engraved  for  that  professional  look. 

Results 

Operating  a  receiver  of  this  type  is  really 
a  pleasure.  Signals  can  be  spotted  on  the 
scope  and  identified  in  the  various  modes  and 
signal  strengths.  The  gradicule  on  the  face 
not  only  helps  determine  the  percentage  of 
modulation  of  the  received  carrier,  but  also 
gives  the  separation  between  signals.  Those 
who  construct  this  receiver  will  find  it  very 
worthwhile, 

.  .  .  W9DUT,  W9JFW 


Bottom  view  of  the  two 
meter  converter.  In  the 
center  housing  Is  the 
416B  pre  amplifier  and 
6U8  socket.  Injection  to 
the  mixer  is  through  a 
coaxial  line  running  to 
the  oscillator  in  the  Mini- 
box  on  the  right.  The  two 
coil  forms  in  the  oscilla- 
tor section  are  the  oscil- 
lator and  trrpler  coils.  The 
compartment  on  the  left 
is  the  converter  power 
supply. 
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Rolph  Schmidt  WA6TSA 
13701    Saigon  Lane 
Santa  Ana,  Calif. 


Build  a  modern  automatic  keyer  for  under  $20 


A  Unijunction  Keyer  for  CW 


To  be  sure,  several  good  and  easy  to  con- 
struct keyers  have  appeared  in  the  past.  Each 
has  its  own  particular  point  of  interest.  To 
follow  suit  with  another  may  be  with  little  jus- 
tification. However,  it  is  the  belief  of  at  least 
one  person  that  this  keyer  is  different  enough 
to  have  definite  appeal  to  anyone  who  prefers 
compactness,  portability  and  functional  com- 
pleteness in  one  package. 

The  popularity  of  past  keyers  has  been  tied 
up  in  tin-  designer's  definition  of  the  term 
"automatic/'  Adjectives,  such  as  fully  auto- 
i  natic,  semi-automatic,  self-completing,  dot- 
menaory,  etc.,  are  added  to  help  clarify  the  de- 
sign intent.  It  is  the  intent  of  this  article  to 
describe  a  low  cost  keyer  that  is  fully  auto- 
matic,    and     self -completing    (including     the 


space-after-mark)  in  a  very  small  package  (1%" 
x  3?s"  x  SJz").  It  contains  its  own  power  source, 
a  9  vol  I"  battery,  and  has  a  built  in  sidetone 
oscillator. 

A  semiconductor  device  that  is  all  but  un- 
known among  amateurs  is  put  to  good  use  in 
this  circuit*  Called  the  unijunction,  it  plays  the 
central  role  in  its  operation  and,  thereby,  de- 
serves being  discussed  first. 

The  circuit  of  Fig,  1  is  an  electrical  equival- 
ent of  the  unijunction.  RBI  is  related  inversely 
to  the  current  in  the  emitter,  and  will  vary,  for 
a  typical  unijunction,  from  several  thousand 
ohms  to  just  tens  of  ohms,  as  the  emitter  cur- 
rent changes  from  0  to  50  ma.  (For  this  typical 
unijunction,  RB2  would  also  be  several  thou- 
sand ohms.) 
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Let  us  examine  the  circuit  of  Fig.  2.  While 
the  capacitor  is  charging,  the  unijunction  has 
no  effect*  When  the  capacitor  voltage  reaches 
the  threshold,  current  in  the  emitter  causes 
RBI  to  decrease  and  thus,  for  more  current  to 
flow.  In  a  very  short  time,  tens  of  micro- 
seconds, the  capacitor  "dumps"  almost  all  of 
its  charge  into  the  low  resistance  emitter  and 
soon  will  no  longer  supply  enough  current  to 
the  emitter  to  keep  RBI  low.  The  diode  be- 
comes back-biased  and  the  unijunction  reverts 
to  its  "inactive"  state,  and  the  capacitor  begins 
charging  again.  This  is  the  sawtooth  circuit 
that  is  used  in  the  kever.  The  G,E.  Transistor 
Manual  carries  the  discussion  of  unijunction 
operation  to  the  next  several  levels  of  under- 
standing. 

The  portion  of  the  circuit  consisting  of  the 
unijunction  and  the  threshhold  switch  transis- 
tor Q2  actually  comprise  a  basic  keyer,  Q3  is 
merely  a  relay  driver  and  can  be,  just  as  well, 
the  keying  switch,  to  connect  directly  to  a 
transmitter,  with  a  properly  chosen  transistor. 
However,  no  attempt  was  made  to  find  and  try 
such  a  transistor  since  the  relay  circuit  worked 
more  than  adequately  and  is  much  less  re- 
stricted. 

Fig.  3  has  been  provided  to  explain  the 
operation  of  the  keyer.  The  voltage  across  ca- 
pacitor CI  is  the  most  prominent  waveform 
shown. 

The  self-completing  characteristic  is  at- 
tributed to  the  fact  that  once  the  capacitor  is 
discharged,  (at  ti  or  h)  the  key  has  no  effect 
until  the  voltage  rises  above  the  firing  point  of 
the  unijunction  (at  U  or  Uy  respectively.  This 
way,  a  mark  or  "on"  condition  and  a  space  or 
"off"  condition  of  standard  length  must  be 
completed  before  any  subsequent  mark  can  be 
initiated. 

The  photograph  shows  two  different  stages 
in  the  evolution  of  the  keyer.  The  unit  on  the 
left  originally  had  the  key  wired  permanently 
to  it.  The  resulting  key-keyer  combination  was 
still  not  obtrusive  (after  all,  the  key  was  not 
likely  to  be  needed  elsewhere,)  However,  the 
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SYMBOL   FOR    UNIJUNCTION   TRANSISTOR  ELECTfflCAl   EQUIVALENT 

Fig.  I.  Symbol  for  the  unijunction  capacitor  and  its 

electrical  equivalent. 
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WAVEFORM    SHOWN   AT  RIGHT 

Fig,  2.  Action  of  the  unijunction  oscillator. 

desire  for  a  built-in  oscillator  to  monitor  the 
output  and  a  few  design  experiments  prompted 
the  building  of  the  second  unit  with  the  re- 
quirement that  the  key  disconnect  from  either 
unit.  The  speaker  grille  is  visible  along  with 
a  ''speed  control**  knob.  The  original  unit  has 
trim-pot  screwdriver  adjustments.  The  meter 
case  contains  an  outboard  oscillator  for  keyer 
number  one. 

The  finished  unit  draws  less  than  3  ma  of 
current  in  standby  and  less  than  10  ma  with 
continuous  marks  (continuous  dashes  draw 
more  than  continuous  dots.)  It  does  not  appear 
economical  to  use  the  "bargain"  30  cent  bat- 
tery that  seems  to  be  available  most  every- 
where, even  though  they  will  probably  last 
several  weeks,  depending  on  usage.  This  may 
be  due  to  the  fact  that  the  relay  can  operate 
erratically  if  the  battery  voltage  drops  very 
much  below  9  volts.  It  is  rated  to  pull  in  at 
about  7  volts,  although  it  can  be  mechanically 
adjusted  for  minimum  spring  tension. 

In  order  to  evade  a  perfectly  good  question, 
the  price  of  building  this  unit  will  fall  some- 
where in  the  range  of  8  to  38  dollars,  from  one 
who  requires  only  the  semi-conductors,  the 
relay  and  case  to  one  who  buys  all  brand  new 
sub-miniature  components  and  a  printed  cir- 
cuit kit.  The  average  cost  should,  however,  be 
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Fig*  3.  Operation  of  the  keyer. 
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Here's  a  full  size  layout  of  the  Harris  printed  cir- 
cuit board  for  the  keyer.  Note  that  the  circuit  has 
been  modified  slightly  to  eliminate  the  extra  1.5  v 
battery.  The  component  side  of  the  board  is  shown 
reduced  below. 
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The   easiest  way   to  build  this   keyer    is  with  the 
board  from  the  Harris  Company.  The  board  is  2- 
x    5"  and  everything    but  the   speaker  and    key   jack 
fits  on  it.  An  ideal  case  is  the  inexpensive  Bud  3006. 

The  board  comes  with  all  65  holes  drilled  and  in- 
cluded with  each  board  is  a  detailed  instruction  sheet 
and  picture  of  parts  layout  as  well  as  a  list  of  the 
best  parts  to  use  and  their  source.  You  can  build  the 
complete  keyer  from  all  new  parts  with  this  circuit 
board  for  SIS. 50.  The  board  is  $4,50  or  you  can  buy 

r  with  the  transistors  already  mounted  for  $8.95. 
Write  the  Harris  Company,  56  E,  Main,  Torrington, 
Conn. 
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Fig,  4.  The  Unijunction  Keyer  for  CW,  Q2  can  be 
relatively  high  beta  (over  50)  PNP  transistor.  Q3 
is  ony  NPN  transistor.  K)  is  a  Sigma  1  1F-1000G* 
SIL  ($1.75), 


somewhat  less   than   the   arithmetic   average. 
Vague  enough?! 

The  schematic  (Fig,  4)  shows,  for  the  oscil- 
lator-monitor, the  *CW  Monitor"  described  in 
73  on  page  44,  June  '63  by  WA2WFW.  As  a 
note  of  caution,  however,  an  extra  L5  v  supply 
is  recommended,  as  shown,  since  the  power 
requirements  for  the  oscillator  are  high  enough 
to  drastically  load  the  9  volt  battery  if  used 
with  a  divider  or  zener  diode  supply  to  power 
it. 

The  values  of  R2  arid  R3  shown  in  the 
schematic  are  sufficient  to  provide  a  speed 
range  of  approximately  10  to  40  wpm,  judged 
to  be  the  most  popular  range  among  those  who 
count. 

R5,  R6  and  R7  are  used  to  provide  the  reso- 
lution needed  if  a  standard  potentiometer  (1 
turn)  is  used.  If  a  15  turn,  screwdriver  adjust, 
trim-pot  (Bourns  type  3067,  lOK-ohms,  $1.65) 
is  used,  R5  and  R7  are  not  needed. 

It  is  strongly  advised  that  adjustment  be  ac- 
complished through  the  use  of  the  meter 
method  or  any  scheme  that  utilizes  quantita- 
tive measurements  and  not  to  do  it  by  ear,  The 
difference  would  be  readily  apparent  if  one 
adjusted  by  ear  first  and  then  with  a  meter. 

The  meter  method  utilizes  the  fact  that  a  dc 
meter  will  integrate  a  rapidly  repetitive  wave- 
form to  display  the  average  value.  A  voltmeter 
is  connected,  through  the  relay,  to  any  battery. 
Holding  the  key  in  the  "dash"  position,  adjust 
the  weight  control  until  the  meter  reads  %  of 
the  battery  voltage,  connected  through  the 
relay  contacts.  Then  holding  the  key  in  the 
"dot"  position,  adjust  the  dot-dash  ratio  control 
until  the  meter  reads  3£  of  the  battery  voltage, 
connected  through  the  relay  contacts.  Re- 
check  the  first  adjustment  This  completes  the 
procedure.  .   .   .  WA6TSA 
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At  your  Dealer  NOW! 

□  RAKE  MODEL 


RECEIVER 


Model  MS-4 
Matching  Speaker 


£1995 


Model  R-4 


s379 


95 


AMATEUR   NET 


FEATURES 

•  Linear  permeability  tuned  VFO  with  1  KG  dial  divisions. 

•  Covers  ham  bands  80r  40,  20,  15  meters  completely  and  2S.5 
to  29.0  Mc  of  10  meters  with  crystals  furnished, 

•  Also  covers  160  meters,  Mars,  Citizens  Band,  WVW,  Marine, 
and  short  wave  broadcasts.  (With  accessory  crystals.) 

•  Or  will  give  5  Mc  of  continuous  coverage  (with   accessory 
crystals)  for  use  with  VHF  converters. 

•  Or  tunes  any  ten  500  KC  ranges  between  1.5  Mc  and  30  Mc 

with  accessory  crystals;  5,0  to  6.0  Mc  not  recommended). 

•  Four  bandwidths  of  selectivity   (equivalent  to  4  filters)   are 
furnished:  0.4  KC,  1.2  KC,  2.4  KC  and  4,8  KC. 

•  Passband  tuning 

•  Noise  blanker  that  works  on  CWf  SSBr  and  AM;  Notch  filter; 
and  100  KC  crystal  calibrator  are  built  in, 

•  Crystal  lattice  filter  1st  IF 

•  Premlxed  injection  — Crystal  oscillator  and  low  frequency  VFO 
outputs  premixed. 

«  AVC  with  fast  attach  and  slow  release  for  SSB  or  fast  release 
for  high  speed  break-in  CW,  Also  AVC  may  be  switched  off. 

•  Receives  SSBr  AM,  CWr  and  RTTY  with  full  RF  gain,  complete 
AVC  action  and  accurate  S-meter  indication. 

•  Product  detector  for  S3  B/CW— diode  detector  for  AM, 

•  Excellent  overload  and  cross  modulation  characteristics;  in- 
sensitive to  operation  of  nearby  transmitters. 

•  Compact  size;  rugged  construction. 

•  Transceive  capability;  May  be  used  to  transceive  with  the  T-4 
"Reciter"  or  T-4X  Transmitter. 

•  13  tubes  and  7  diodes. 


BLOCK 

DIAGRAM 

tor 

&<& 

Receiver 


See  your  distributor  or  write  for  free  brochure. 

R.L.DRAKE   COMPANY 

MIAMfSBURG,   OHIO 

R-4A    will    incorporate    minor    production    changes    including 
solid  state  VFO. 


SPECIFICATIONS— Model  R-4 


FREaUENCY  COVERAGE;  3.5-4.0  Mc,  7.0-7,5  Mc, 
14.0-14.5,  21.0-21. 5P  and  28.5-29.0  Mc  with 
crystals  supplied.  Ten  accessory  crystal  sockets 
are  provided  for  coverage  of  any  10  additional 
500  KC  ranges  between  1,5  and  30  Mc  with  the 
exception  of  5.0-6,0  Mc. 

SELECTIVITY:  Drake  tunable  passband  filter 
provides: 

.4  KC  at  6  DB  down  and  2.6 

1.2  KC  at  6  DB  down  and  4.3 

2,4  KC  at  6  DB  down  and  8.2 

4.8  KC  at  6  DB  down  and  25 


KC  at  60  DB  down 

KC 

at  60  DB  down 

KC 

at  60  DB  down 

KC  at  60  DB  down 

Selectivity  switching 
and  AVC  switching. 


is    independent  of  detector 


1,F.  FREQUENCIES;  First  LF.-5645  KC  crystal 
lattice  filter;  second  LF.-50  KC  tunable  L/C  filter, 

STABILITY:  Less  than  100  cycles  after  warm  up. 
Less  than  100  cycles  for  10%  line  voltage  change, 

SENSITIVITY:  Less  than  Vz  uv  for  10  DB  signal 
plus  noise  to  noise  on  all  amateur  bands, 

MOOES  OF  OPERATION:  SSB,  CW,  AM,  RTTY. 

DIAL  CALIBRATION:  Main  dial  calibrated  0  to  500 
KC  and  500  to  1000  KC  in  5  KC  divisions.  Vernier 
dial  calibrated  0  to  25  KG  in  1  KC  divisions, 

CALIBRATION  ACCURACY:  Better  than  1  KC  when 
calibrated  at  nearest  100  KC  point. 

AVC:  Amplified  delayed  AVC  having  slow  (.75  sec) 
or  fast  (.025  sec.)  discharge?  less  than  100  micro- 
second charge.  AVC  can  also  be  switched  off.  3  DB 
change  in  AF  output  with  60  DB  change  in  RF 
input. 


AUDIO    OUTPUT:    1.4  watts 
AVC  threshold, 


max,  and  .5  watts  at 


AUDIO  OUTPUT  IMPEDANCE:  4  Ohms  and  hi  im- 
pedance for  anti-vox. 

ANTENNA  INPUT:  Nominal  52  Ohms, 

SPURIOUS  RESPONSES;  Image  rejection  more  than 
60  DB,  J.F.  rejection  more  than  60  DB  on  ham 
ranges.  Internal  spurious  responses  in  ham  ranges 
less  than  the  equivalent  l  uv  signal  on  the  antenna. 

FRONT  PANEL  CONTROLS:  Main  tuning,  AF  gain, 
RF  gain,  AM-SSB/CW  with  slow  AVC,  fast  AVCt  or 
AVC  off,  function  switch,  band  switch,  xtal  switch, 
passband  tuning  and  selectivity,  preselector,  notch, 
and  headphone  Jack, 

REAR  CHASSIS  JACKS  AND  CONTROLS:  S-meter 
zero,  notch  adjust,  antenna  jack,  speaker  jack, 
mute  jack,  anti-vox  jack,  accessory  power  socket, 
and  fuse  post, 

POWER  CONSUMPTION:  50  watts,  120/240  VAC, 
50/60  cycles. 

DIMENSIONS:  BW  high,  103/i"  wide,  cabinet 
depth  11%",  overall  length  IZW^  weight  16  lbs. 

AVAILABLE  ACCESSORY:  Model  MS-4  matching 
speaker  cabinet  with  high  efficiency  5x7  speaker. 
Cabinet  also  houses  the  power  suppfy  for  the  T-4 
or  T-4X  matching  transmitters. 
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R.   F,  Von  Wickle  W6TKA 
643  Aurora  Avenue 
Santa  Barbara,  Calif. 


Two-Element  Twenty- Meter 

Vertical  Array 


Here's  a  twenty-meter  antenna  that  should, 
in  theory,  radiate  a  horizontal  pattern  similar  to 
that  shown  in  Fig,  1.  The  pattern  is,  of  course, 
subject  to  being  affected  by  nearby  metallic 
objects j  but  from  my  own  crude  checks  with 


Fi&i.r^c    r;t     i— Nr    r,;ijy   |f4    DS   OVER    QIPQIE 


Fig.  I ,  Gain  pattern  of  ground  plane  vertical  an- 
tenna with  reflector  spaced  0.2  wavelength  from 
the  radiator. 


It 


a  non-calibrated  field  intensity  meter,  and  in 
QSO's,  the  actual  pattern  seems  to  approxi- 
mate the  theoretical.  The  vertical  angle  of 
radiation  is  quite  low. 

An  array  of  this  type  has  a  forward  gain 
of  approximately  three  db,  and  a  front-to-back 
ratio  of  15  db.  I  chose  this  particular  antenna 
after  concluding  that  a  full-sized  twenty-meter 
beam  would  dwarf  my  house  and  make  it 
appear  as  though  a  large  bird  were  hovering 
over  it.  And  the  asthetic  aspects  of  a  quad 
were  something  less  than  thrilling  to  my  wife. 

Since  I  had  used  a  ground  plane  for  a  few 
months  with  fair  luck  on  twenty  meter  RTTY, 
adding  a  reflector  to  the  ground  plane  seemed 
to  be  a  natural  step.  Of  course,  an  obvious 
limitation  to  this  type  of  array  is  that  it  is  non- 
rotatable  and  you  have  to  decide,  before  put- 
ting it  up,  in  which  direction  to  point  it.  My 
array,  according  to  my  Woolworth  compass,  is 
pointed  across  the  center  of  the  United  States, 

A  schematic  of  the  antenna  array  is  shown 
in  Fig,  2. 

The  VSWR  of  the  ground  plane  alone,  fed 
with  RG-8/U  52-ohm  coaxial  cable>  was  about 
1.2:1  and  went  up  to  over  1.5:1  with  the  addi- 
tion of  the  reflector.  The  VSWR  was  lowered 
to  1:1,  as  shown  in  Fig.  3,  by  the  addition 
of  a  gamma-match  feed  arrangement  and  by 
using  eight  drooping  radials  for  the  ground 
plane.  Four  of  the  radials,  for  which  #12 
copper  wire  was  used,  are  slightly  longer  than 
a  quarter  wavelength  at  14,1  mc  and  four  are 
slightly  shorter, 
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se  of  the  ground  plane  radiator  showing  gamma 
jtch  arrangement. 


One  of  the  radials  is  attached  to  the  bottom 
the  reflector  element.  Spacing  of  the  radia- 
*  (ground  plane)  and  reflector  is  12  feet,  or 
out  0,2  wavelength.  The  radiator  Is  16  ft  6 
long  and  the  reflector  is  17  it  9  in  long. 
Matching  is  accomplished  by  tapping  the 
mma  match  up  approximately  two  feet  from 
3  bottom  of  the  ground  plane,  and  then  niak- 
I  careful  adjustments  up  or  down  in  incre- 
nts  of  an  inch  or  so,  until  minimum  re- 
efed power  is  indicated.  Pruning  the  radials, 
d  adjusting  their  droop,  then  follows.  This 
ic  clure  should  enable  you  to  obtain  a 
WR  as  shown  in  Fig.  1* 
Both  the  radiator  and  reflector  are  made 
aluminum  tubing.  The  sections  of  the  alumi- 
m  tubing  are  connected  by  forcing  a  length 

dowel  into  one  section,  securing  with  a 
■ew,  and  then  forcing  the  other  section  over 
3  length  of  dowel  extending  from  the  first 
:tion,  The  sections  are  connected  electrically 

drilling  through  the  aluminum  and  dowel. 


GROUND    PUUJE 


GAMMA   MATCH 
FKtfMStE  TEXT) 


Fig.  2.  Schematic  of  the  antenna  array. 

on  both  sides  of  the  joint,  attaching  screws, 
solder  lugs  and  nuts,  and  soldering  short  pieces 
of  #12  wire  between  the  sections. 

The  top  few  inches  of  both  the  ground  plane 
and  reflector  are  made  of  Ji-inch  suit  aluminum 
tubing,  so  that  if  pruning  of  the  elements  is 
necessary  to  an  exact  frequency  it  can  be 
easily  accomplished.  A  short  length  of  dowel 
is  forced  into  each  of  the  tops  of  the  elements 
(in  the  large  diameter  tubing)  to  prevent  them 
from   filling  with  water. 

The  radiator  and  reflector  are  guyed  using 
egg  insulators  and  plastic  clothes  line.  A  piece 
of  phenolic  rod  of  the  same  diameter  as  the 
inside  diameter  of  the  tubing  is  used  as  the 
base  insulator  of  the  radiator.  The  reflector  is 
supported  by  a  length  of  dowel,  which  is  ade- 
quate insulation  for  this  element,  as  the  radials 
are  merely  laid  on  the  roof  rnd  since  the  re- 
flector is  attached  to  one  of  the  radials,  an  in- 
sulator at  the  base  of  the  reflector  would  serve 
no  useful  purpose. 

,  .  ,  W6TKA 
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Fig.  3.  VSWR  vs  frequency,  ground  plane  with  re* 
fleeter. 
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They  Said  It 

Couldn't 
Be  Done 


Joan  Vogt  WA2YTK 
1  82  Belmont  Road 
Rochester,  New  York  14612 

Illustrations  by  Wayne  Pierce  K3SUK 


"What?  A  female  build  a  rig?"  "You're  iiutsf 
These  were  the  comments  I  used  to  hear 
when  I  announced  my  plans.  After  months  of 
constant  ribbing  about  the  subject,  I  decided 
to  do  something  about  it.  Just  where  do  you 
start,  presuming  you  have  never  so  much  as 
tightened  a  screw  on  a  chassis? 

After  building  up  my  confidence,  1  set 
out  to  receive  the  aid  of  mv  husband  to  be, 
a  die-hard  home-brewer.  His  comments  all 
amounted  to:  Sure  I'll  help  you,  provided  you 
do  all  the  work! 

The  beginning  started  with  the  help  of  his 
library  of  ham  reference  books.  After  boning 
up  on  various  subjects,  I  was  ready  to  be  ac- 
quainted with  the  common  everyday  ham 
tools.  I  was  shown  how  to  use  these  once— 
then  I  was  on  mv  own,  I  soon  learned  that 
a  valuable  part  of  any  hamshack  is  the  junk- 
box.  Using  a  small  breadboard  of  perforated 
aluminum  and  various  otherwise  useless  com- 
ponents, I  learned  the  art  of  soldering,  fasten- 
ing screws,  working  with  wires,  and  drilling 
holes.  (How  I  hated  to  use  that  electric  drill]) 
Once  I  had  acquired  the  use  of  the  equip- 
ment, I  had  to  decide  just  what  I  would  build. 
1  didn't  want  anything  too  complicated;  yet 
it  had  to  be  an  accomplishment  for  me— some- 
thing to  be  proud  of  After  studying  several 
schematics  I  came  up  with  the  idea  of  build- 
ing a  low  power  six  meter  cw  rig.  It  would  be 
easier  than  building  an  AM  rig,  and  yet  it 
would  be  challenging. 

Back  to  his  junkbox  I  went  to  collect  some 
of  my  parts;  the  others  I  managed,  somehow, 
to  get  from  other  friends.  After  weeks  of  col- 
lecting my  parts,  and  tools,  I  soon  had  a  blank 
look  on  my  face.  (How  should  I  begin?)  With 


is 
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some  advice  from  the  OM- to-be,  we  planned 
how  I  would  arrange  the  parts.  No  one  would 
ever  believe  that  it  might  have  taken  me  a 
half  hour  to  figure  out  where  to  make  a  con- 
nection. Weeks,  months,  and  seasons  went  by 
before  the  "VHF  Special"  was  completed.  The 
surprising  part  was  that  after  I  finished  It,  it 
tested  out  to  work  the  first  time.  I  was  on  the 
air!  But  more  important,  I  had  done  it  myself. 
You  can  too,  why  not  try  it. 

Before  you  change  your  mind  and  start 
thinking  up  excuses  to  tell  yourself,  hear  me 
out!  Let  us  assume  that  you  are  a  new  "green" 
ham.  You  just  passed  your  test,  have  your  li- 
cense framed  in  full  view  and  are  anxious  to 
get  on  the  air,  You  say  to  yourself  "sure  it's 
easy  if  youVe  got  someone  to  help  you  design 
a  rig  and  furnish  parts,  but  what  about  me?" 
My  reply  would  be  to  equip  your  hamshack 
with  useful  inexpensive  reference  materia] 
such  as  the  magazine  you  are  now  reading. 
By  reading  various  types  of  articles,  you  will 
be  able  to  pick  up  many  helpful  hints  and 
ideas  to  use.  Handbooks,  magazines,  and 
pamphlets  all  contain  descriptions  of  easy  to 
build  equipment. 

Join  your  local  radio  club.  Discuss  your 
ideas  with  other  hams.  Ham's  are  very  friend- 
ly people.  You  will  probably  meet  someone  in 
vour  own  situation  or  someone  who  might  be 

eager  to  help  you. 

There  are  some  basic  necessities  which  you 
will  need  for  constructing  your  project.  Take 
some  of  that  "green  stuff'7  out  of  your  pocket 
and  invest  in  a  good  set  of  tools.  Screw  driv- 
ers, long-nose  pliers,  diagonal  cutters,  a  drill, 
a  soldering  iron,  solder  and  an  assortment  of 
basic  hardware  are  all  essential  for  building. 
Anyone  will  tell  you  that  inexpenive  tools 
never  last  and  are  no  bargain,  so  don't  be 
afraid  to   spend   a   little   extra   to   get   quality 

tools. 

Review  your  reference  material  and  decide 

what  vou  want  to  build,  It  might  be  a  rig  that 
has  already  been  built  or  one  yon  design, 
using  parts  of  various  schematics.  Don't  quit 
even  if  you  think  you  just  can't  go  on  any 
further,  The  worst  that  can  happen  is  that 
you'll  swallow  your  pride  and  have  to  ask  your 
fellow  hams  a  question.  No  doubt,  they'll  only 
tel]  you  once— so  pay  attention. 

Make  up  your  mind  that  you  will  succeed, 
and  stick  with  it  until  you  get  it  working, 
Don't  be  afraid  to  learn  from  your  mistakes, 
Remember,  the  only  difference  between  a 
successful  builder  and  a  failure  is  that  the  suc- 
cessful builder  didn't  quit  when  he  came  up 
against  a  problem.  You,  too,  can  be  a  success- 
ful builder! 

.    .    .   WA2YTK 


You  earn  your  FCC 
First  Class  License 


or  your  money  back! 

THERE'S  A  WORLD  OF  OPPORTUNITY 
FOR  THE  MAN  WITH  AN  FCC  LICENSE 

All  it  takes  is  a  few  spare  hours  a  week  and  NRI's  FCC  License 
Course  to  open  the  way  to  increased  opportunities  in  Commu- 
nications. With  an  FCC  License,  you're  ready  to  operate,  serv* 
ice  and  install  transmitting  equipment  used  in  aviation,  broad- 
casting, marine,  mobile  and  Citizens-Band  communications. 

What  does  it  take?  Men  with  absolutely  no  training  or  experi- 
ence m  Electronics  complete  the  course  in  10  months,  A  Tech- 
nician or  man  with  some  background  can  easily  cut  that  time 
in  half.  And  because  NRI  has  a  greater  enrollment  than  any 
other  school  of  its  type,  training  costs  you  less  than  compara- 
ble courses  offered  by  other  schools.  Further,  YOU  MUST  PASS 
your  FCC  exams  or  NRt  refunds  your  tuition  in  fulL 

Get  full  details  today  about  NRI  FCC  License  Course  plus  9 
other  home-study  instruction  plans  offered  by  NRI,  oldest  and 
largest  school  of  its  kind.  Mail  coupon  for  free  catalog.  There's 
no  obligation.  No  salesman  will  call.  NATIONAL  RADIO 
INSTITUTE,  Washington,  D.C. 

MAIL  NOW  for  FREE  CATALOG 


025-016 


NATIONAL  RADIO  INSTITUTE 
Electronics  Division 
Washington,  D.  a  20O16 

Please  send  me  complete  Information  on  FCC  License  Training 
and  other  NRI  courses,  as  checked  below,  (No  salesman  will  call.) 

□  FCC  License  □  Radio-TV  Sefvlclng 

LJ  Complete  Communications  LJ  Industrial  Electronics 

I  Aviation  Communications  LJ  Electronics  for  Automation 

Marine  Communications  LJ  Basic  Electronics 

I    ]   Mobile  Communications  ! I   Math  for  Electronics 


Name. 


Ae®. 


PLUSE  P*|NI 


■  l 


Address 


I      City. 


State. 


Zip. 


ACCREDITED  MEMBER  NATIONAL  HOME  STUDY  COUNCIL 
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Simplified  RF  Impedance  and 

Power  Measurements 


Jim   Fisk  WA6BS 


Of  all  the  measurements  that  are  made,  the 
accurate  determination  of  radio-frequene\ 
power  and  impedance  present  the  most  diffi- 
cult)', particularly  at  frequencies  above  100 
me.  Many  methods  have  been  developed  over 
the  years  for  highly  exact  power  and  imped* 
ance  measurements,  but  the  majority  of  these 
techniques  require  accurately  calibrated  pre- 
cision instruments.  One  method  that  has  ap- 
parently been  overlooked  by  most  writers  is 
the  simple  procedure  presented  here. 
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Table  I,  DB  loss  versus  power  ratio. 


Although  many  radio  handbooks  advocai 
the  use  of  an  RF  ammeter  and  the  i2R  fo 
inula  to  determine  power  into  an  antenna,  th 
method  is  usually  not  very  satisfactory.  If  tl 
standing  wave  ratio  is  greater  than  unity;  tl 
current  is  a  function  of  amine  1  location  aloi 
the  transmission  line  and  the  application  < 
1-R  simply  aggravates  the  error.  The  use  ( 
an  RF  voltmeter  and  the  E-/R  equation  pn 
suits  the  same  problem. 

Most  commercial  power  measuring  instn 
ments  use  calorimctric  techniques,  whei 
power  is  determined  by  measurements  of  ten 
perature,  mass  and  time.  Other  in  trumen 
use  balanced  resistance  bridges,  direction; 
couplers  and  current  across  a  calibrated  loac 
The  convenience  of  direct  measurements  DOS 
money  however  and  instrumentation  of  th 
type  is  prohibitively  expensive. 

The  accurate  measurement  of  RF  impec 
ance  presents  many  of  the  same  vagaries  8 
power  measure  ments.  Commercial  impedanc 
bridges  are  available  that  will  measure  con 
plex  impedance  directly,  but  again,  are  quit 
exp:  nsive. 

It  lias  been  previously  noted  that  wh 
power  is  supplied  to  a  load  that  is  not  matchc 
to  the  transmission  line,  the  current  and  vo! 
age  distribution  along  the  line  must  be  know 
to  accurately  determine  power.  This  voltag 
distribution  may  be  determined  if  the  stanc 
ing  wave  ratio  and  the  voltage  at  some  a< 
ccssible  point  along  the  line  is  known.  How 
ever,  the  application  of  this  procedure  u 
quires  the  use  oi  a  slotted  line.  At  microwav 
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Fig.     K    Setup    for    measuring    transmitter 

power, 

frequencies  the  slotted  line  lends  itself  to  both 
power  and  impedance  measurements,  but  the 
associated  arithmetic  is  nearly  insurmountable. 
Furthermore,  the  slotted  line  becomes  quite 
a  massive  structure  at  frequencies  below 
500  mc. 

A  fixed  frequency  adaptation  of  the  slotted 
line  technique  which  requires  no  sophisticated 
instrumentation  was  developed  a  number  of 
years  ago1*  but  apparently  it  is  not  widely 
known.  This  technique,  which  uses  three  RF 
voltmeters  spaced  one-eighth  wavelength 
apart  along  the  transmission  line,  is  adaptable 
to  any  of  the  amateur  bands  up  to  1296  mc. 
In  this  method  three  coaxial  tee  connectors  are 
installed  one-eighth  of  a  wavelength  apart  as 
shown  in  Fig.  1.  The  necessary  one-eighth 
wavelength  dimensions  for  the  various  ama- 
teur bands  between  10  meters  and  1296  me 
using  RG-8/AU  type  coaxial  cable  is  listed  in 
Table  I,  The  length  of  transmission  line  from 
the  last  tee  connector  to  the  antenna  may  be 
any  length  that  is  suitable  for  your  particular 
installation* 
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Fig.   3.   Line   loss  versus   frequency  in  coax 
cable. 

Using  a  volt-oh m meter  or  a  VTVM  with  a 
suitable  RF  probe,  the  voltage  is  measured  at 
each  of  the  tee  connectors.  The  voltmeter  may 
be  calibrated  satisfactorily  at  60  cycles  be* 
cause  any  errors  due  to  frequency  will  cancel 
out  in  the  process  of  calculation.  Each  of  the 
measured  voltages  is  indicated  by  E1T  E2  or 
E3  according  to  the  measurement  point  indi- 
cated in  Fig,  1.  The  ratio  of  E2  and  E3  to  El 
is  then  used  in  conjunction  with  the  chart  in 
Fig,  2  to  determine  complex  impedance,  SWR 
and  RF  power. 

The  use  of  these  ratios  is  best  illustrated  by 
a  typical  example.  Assume  that  at  50  mc  the 
following  voltages  are  measured:  El  =  30 
volts;  E2  =  36  volts;  and  E3  =  24  volts.  Us- 
ing these  voltages,  compute  the  ratios  between 
El  and  E3,  and  El  and  E2  as  follows; 


El        30      U,tt 


E2  _  36_  ..  „ 

El  ~~  30 ~ 


20  AQ  60 

RESISTANCE    IF) 


Fig.  2t  RF  power,  SWR  and  impedance  chart 


These  ratios  determine  which  circles  are  to  be 
used  on  the  chart;  in  this  case  the  E3/E1  = 
0.8  curve  intersects  the  E2/E1  =  1*2  curve  at 
the  point  indicated  on  the  chart  by  the  small 
star.  The  impedance  at  connector  E3  may  be 
read  directly  from  the  chart  as  indicated  by 
the  intersection  of  the  two  curves,  In  this  case 
the  impedance  is  27  ohms  resistive  and  31 
ohms  reactive  (inductive)  at  connector  E3, 
This  corresponds  to  an  SWR  of  approximately 
2.75  to  1  as  indicated  on  the  chart. 

•  An  adaptation  of  the  three  voltmeter  method  for  measuring 
power  and  voltage  at  high  frequencies.  Research  Labs+r  EtecL 
and  Musical   Industries,   Ltd.    (1941). 
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Fig.  4.  Antenna  matching. 

The  RF  power  in  the  transmission  line  at 
connector  E3  may  be  calculated  by  the  fol- 
lowing relation: 


RF  Power  = 


Ea2  R 
R2  +  X2 


Watts 


From  the  previous  example  at  50  mc,  the  RF 
power  may  be  calculated  by 

942  v   97 

RF  Power  =  ~    *  ^  =  9.2  Watts 

It  must  be  remembered  that  this  is  the  power 
at  that  particular  point  on  the  line.  The  ac- 
tual power  arriving  at  the  antenna  will  be 
somewhat  less  than  this  depending  upon  the 
SWR  and  line  loss  at  the  operating  frequency, 

The  line  loss  versus  frequency  of  various 
common  coaxial  cables  is  illustrated  in  Fig*  3. 
At  50  mc,  assuming  RG-8/U  cable,  the  loss  is 
1.4  db  per  100  feet  From  Table  I,  1,4  db  cor- 
responds to  a  power  ratio  of  0.725.  In  other 
words,  if  100  feet  of  RG-8/U  is  used  in  our 
example,  0,725  X  9.2  watts  or  about  6.7  watts 
will  reach  the  antenna. 

The  standing  wave  ratio  found  using  this 
approach  is  the  ratio  at  connector  E3  and  must 
be  slightly  adjusted  to  determine  the  actual 
SWR  at  the  antenna.  This  is  because  the  at- 
tenuation of  the  transmission  line  will  make 
the  SWR  appear  better  than  it  actually  is.  The 


procedure  for  plugging  in  the  necessary  cor- 
rection factors  has  been  covered  in  a  previous 
issue  of  "73",** 

In  addition  to  determining  SWR,  imped- 
ance and  power  at  the  transmitter  end  of  the 
line,  this  method  is  also  applicable  for  tuning 
antennas.  In  this  case  it  has  several  definite 
advantages  over  SWR  bridge  or  antemiascope 
type  measurements.  This  is  because  this  meth- 
od immediately  indicates  whether  an  antenna 
is  inductively  or  capacitively  reactive.  The 
other  methods  show  that  the  antenna  is  reac- 
tive, but  not  what  kind  or  how  much!  When 
tuning  a  gamma  match  the  advantages  become 
quite  apparent;  any  inductive  or  capaeitive  re- 
actance of  the  antenna  may  be  immediately 
tuned  out  and  a  good  match  obtained*  Since 
an  exact  match  is  indicated  when  the  voltages 
at  each  of  the  three  tee  connectors  is  the  same, 
the  setup  shown  in  Fig*  4  is  more  oriented  to- 
ward antenna  matching  than  that  illustrated 
in  Fig*  1.  Antenna  matching  may  be  accom- 
plished faster  if  three  voltmeters  are  used,  but 
it  is  not  absolutely  necessary. 

One  other  advantage  of  this  system  is  that 
the  tee  connectors  may  be  left  in  the  line  at  all 
times  with  no  noticeable  degradation  to  the 
radiated  signal.  There  will  be  slight  losses  on 
432  mc  and  up,  but  usually  they  will  be  negli- 
gible. 

This  method  has  been  checked  against  com- 
mercial power  and  impedance  measuring 
equipment  and  found  to  be  very  accurate.  The 
only  source  of  inaccuracy  appears  to  be  in  the 
length  of  the  eighth  wavelength  lines;  these 
must  be  precisely  the  right  length  at  the  op- 
erating frequency  or  rather  large  errors  will 
be  evident.  However,  considering  the  overall 
simplicity  of  this  approach,  this  criticality  in 
line  length  is  really  quite  minor. 

.  .  ,  WA6BSO 

••That  Elusive  SWR,  WA6BSO,  "73",  December,  1964. 
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A  New  Book  Published  by  73 

This  book,  the  first  on  parametric  amplifiers  for  the 
ham,  is  written  for  the  average  amateur  and  explains  in 
simple  language  how  they  work,  how  to  build  your  own 
for  the  various  UHF  bands,  and  how  to  tune  them  up. 
Parametfics  have  helped  UHF  move  into  the  space  age, 
but  don't  forget  that  the  first  working  parametric  am- 
plifier was   built   by   W1FZJ   and   worked    on    six   meters. 

Order  this  book  direct,  |2.00  postpaid,  or  from  your  local 
parts  distributor 
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WHY  DOES  BUZ  REEVES  (K2GL)  OWN  FOUR 
HENRY  2-K  LINEAR  AMPLIFIERS  ? 

FOR  THE  SAME  REASON  CAM  PIERCE  (KH6EPW)  OWNS  THREE 
AND  JACK  TEMPEST  (W7JOEJ  OWNS  TWO  AND  YOU  WILL  WANT  TO 


OWN  ONE. 
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IT   IS   A    POWER   HOUSE! 

IT   IS   MAGNIFICENTLY   LINEAR! 

IT   IS    HONESTLY   DESIGNED! 

IT   IS   RUGGEDLY   CONSTRUCTED! 

IT   IS   MODESTLY   PRICED! 

WHAT  MORE  COULD  YOU  WANT  FROM  A  LINEAR? 
The  2-K  Console  or  Desk  Model  $675  -  RF  Unit  Only  $425 

Please  call  or  write  for  descriptive  literature 

6%    FINANCE   CHARGE    •    10%    DOWN    OR   TRADE-IN    DOWN 
•    NO   FINANCE   CHARGE   IF   PAID   IN   90   DAYS       •        GOOD 
RECONDITIONED   APPARATUS.    Nearly   all    makes   and    models. 
Big   savings!    15   day   trial   —   90   day   warranty.   90   day  full 
trade   bock   on    new   apparatus.   Write   for  bulletin. 

.   USE  AREA  CODE 

816  679-3127 
477-6701 
772-9200 
684-0861 


CALL    DIRECT   . 

Butler  1,  Missouri 

11240  W.  Olympic,  Los  Angeles,  Calif. 
931  N.  Euclid,  Anaheim,  Calif. 
431  E.  Green  St.,  Pasadena,  Calif. 


213 
714 
213 


6116  N.  27th  Ave.,  Phoenix,  Ariz.       602   AM   4-3895 
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Get  ready  now  for  that 
Springtime  mountain-topping! 


Lorry  Levy  WA2INM    1 
Marlboro,  Vermont 


A  Six  Meter  Solid  State 

Peanut  Whistle 


Fve  alwavs  wanted  to  own  a  walkie-talkie, 
You  know,  one  of  those  little  black  box  type 
gadgets  with  a  whip  antenna  sticking  out 
on  the  top,  complete  with  ham  frantically 
trying  to  climb  on  top  of  anything  around  to 
get  height,  while  working  a  group  of  local 
stations.  They  can  be  found  at  most  trans- 
mitter hunts.  IVe  always  felt  that  they  have 
had  an  unfair  advantage  at  hunts.  This  is 
usually  at  the  time  when  I  have  reached  the 
general  area  of  the  hidden  transmitter,  along 
with  several  others,  and  one  of  the  hams, 
carrying  one  of  those  black  boxes,  starts  search- 
ing all  the  good  hiding  places  while  I  either 
have  to  stay  in  the  car  or  miss  out  on  what 
is  going  on  while  looking.  Bah! 

I  decided  to  build  one  so  that  I  too  could 
get  in  on  the  fun.  Tubes  were  out,  after  a 
quick  look  at  the  prices  of  batteries*  Transistors 
are  cheap,  draw  little  current  from  cheap  low 
voltage  batteries,  and  are  vastly  more  reliable. 
The  receiver  had  to  be  a  superhet  to  get  the 
desired  selectivity.  The  transmitter  didn't  need 


Fig,    1,   Block  diagram  of  the  6  meter  transceiver. 


much  power,  so  that  a  simple  transistor  over- 
tone oscillator,  driving  a  class  C  final,  was 
enough.  The  power  output  is  about  300  mw. 
The  modulator  uses  three  transistors  and  has 
more  than  enough  gain  to  use  a  crystal  or 
ceramic  mike* 

The  receiver  is  a  double  conversion  super- 
het, with  the  first  conversion  crystal  controlled, 
and  using  one  of  those  Japanese  six  transistor 
portable  radios  for  the  second  if  and  tunable 
oscillator.  The  use  of  the  radio  saves  consid- 
erable time  and  money  in  the  construction  of 
a  receiver.  They  have  fairly  good  selectivity 
and  sensitivity,  an  audio  section,  tunable  os- 
cillator, and  some  of  them  even  have  a  tuned 
rf  stage.  The  price  of  the  parts  to  build  one 
of  them  is  considerably  more  than  the  cost  of 
the  assembled  radio.  They  can  be  purchased 
new  for  about  five  dollars  for  a  six  transistor 
radio.  This  is  just  slightly  more  than  the  cost 
of  the  transistors  needed  to  build  one.  Some- 
times it  is  possible  to  pick  up  one  with  a 
damaged  case  for  less  money. 

The  converter  uses  three  transistors,  It  has 
a  tuned  rf  stage,  an  oscillator,  and  a  mixer. 
The  sensitivity  of  the  overall  receiver  is  better 
than  one  microvolt  for  a  usable  s/n  ratio.  The 
selectivity  is  about  10  kc  at  the  6  dl>  points. 
While  this  is  not  the  spectacular  mechanical 
filter  type  selectivity  that  some  people  would 
like,  it  is  quite  a  bit  better  than  any  super- 
regen,  and  about  as  sharp  as  practical  in  a 
hand  carried  rig  with  a  1:1  timing  ratio.  The 
tuning  is  sharp,  but  not  so  sharp  that  a  station 
can't  be  tuned  in  with  ease,  provided  that  a 
fairly  large  diameter  tuning  knob  is  used. 
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The  entire  transceiver  is  powered  by  a  sin- 
gle 9  volt  battery,  Eveready  #2356  or  equiva- 
lent. If  space  permits,  six  D  cells  will  work. 
If  you  go  hilltoppinp  much,  or  are  in  an  area 
where  special  purpose  batteries  are  hard  to 
come  by,  it  may  be  better  to  use  the  flashlight 
batteries.  At  least  you  can  get  replacements 
easily.  The  Eveready  #2356  or  the  flashlight 
batteries  will  work  the  receiver  for  several 
hundred  hours  if  the  transmissions  are  of  a 
reasonable   duration. 

The  rig  can  be  built  into  a  medium  sized 
Minibox  or  any  case  that  is  handy*  The  one 
that  I  built  was  put  into  a  case  from  one  of 
the  surplus  "Gold  Plated  Specials"  that  have 
been  available  for  several  years  at  a  reasonable 
price.  There  is  enough  spare  room  in  the 
case  for  batteries,  the  rig  arid  a  rechargei\  if 
rechargable  types  are  used. 

Construction  details 

The  easiest  method  of  wiring,  in  general,  is 
through  the  use  of  perforated  boards  with 
push-in  terminals*  Lafayette  Radio  sells  boards 
made  by  Vector  for  reasonable  prices,  as  well 
as  the  push-in  terminals-  A  board  17"  x  Wm" 
can  be  cut  up  to  make  all  of  the  necessary 
boards  for  the  transceiver  and  still  have 
enough  left  over  for  several  other  projects. 
The  board  is  cheap  ($L25). 

The  converter  (Fig.  2)  can  be  made  on  a 
board  less  than  3"x4",  if  care  is  paid  to  layout. 
The  layout  is  non-critical  with  the  exception 
that  the  oscillator  should  be  kept  away  from 
the  rf  stage  to  reduce  the  possibility  of  spuri- 
ous responses  and  images.  By  wiring  both 
sides  of  the  board,  much  space  can  be  saved. 
The  coils  should  be  on  the  side  of  the  board 
away  from  the  chassis  to  avoid  detuning  when 
placed  in  the  case.  If  space  is  at  a  premium, 
the  miniature  ?i"  coil  forms  can  be  used  but 
the  number  of  turns  will  have  to  be  raised  to 
about  nine  or  ten  and  taps  adjusted  in  the 
same  ratio. 

The  transistors  may  be  soldered  in  to  the 
circuit  if  care  is  used  not  to  overheat  the 
transistor.  A  pair  of  long-nose  pliers  make  an 
excellent  heat  sink.  Tin  the  lead  with  a  drop 
of  solder,  leave  a  small  blob  of  solder  on  the 
junction  to  be  soldered,  and  quickly  melt  the 
two  blobs  of  solder  together  with  a  soldering 
gun  or  iron.  This  is  the  best  method  of  solder- 
ing transistors,  and  is  preferred  to  the  conven- 
tional method  of  heating  the  entire  joint  to 
the  melting  point  of  solder  and  then  applying 
solder,  as  the  transistor  is  much  cooler.  I  have 
soldered  hundreds  of  semiconductor  devices 
in  this  way  without  damage.  If  care  is  taken 
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Fig.  2.  Schematic  of  the  6  meter  converter.  Coils 
are  on   Vs"  slug  tuned  forms. 

to  melt  the  solder,  and  if  low  melting  solder 
(60/40  or  63/37)  is  used,  it  results  in  a  good 
joint.  Caution  must  be  used  not  to  make  a 
cold-solder  joint  which  can  cause  intermittent; 
and  related  problems.  More  caution  must  be 
used  not  to  melt  the  transistor  as  well  as  the 
solder.  With  a  little  practice  (Use  a  W  resistor 
and  practice  making  a  few  joints.  You  should 
be  able  to  hold  the  lead  W*  away  from  the 
joint  without  burning  your  finger.  Best  method 
for  testing  heat  transfer  to  semiconductor  de- 
vice. A  slightly  warm  finger  can  be  cheaper 
than  a  ruined  vhf  transistor)  you  should  be 
able  to  quickly  solder  transistors  into  the  cir- 
cuit without  making  a  cold  joint  or  overheating 
anything.  Soldering  is  preferred  to  sockets  in 
portable  devices  that  may  be  subjected  to  a 
few  jolts.  They  don't  fall  out  of  their  sockets 
or  cause  intermittents  due  to  poor  contact  if 
they  are  soldered. 

The  xtal  used  is  a  49.4  mc  third  overtone 
type,  available  from  any  of  the  crystal  com- 
panies* 

There  are  many  good  transistors  that  will 
work  in  the  converter,  The  Philco  types  are 
excellent,  but  a  little  expensive.  I  have  found 
a  good  source  of  inexpensive  transistors  that 
work  almost  as  well.  The  Sprague  RT-82, 
which  sells  for  about  60^,  seems  to  work  as 
well  as  the  more  expensive  types.  It  is  an  ex- 
cellent general  purpose  vhf  transistor  and  has 
countless  uses  in  converters,  transmitters,  and 
If  amplifiers.  See  also  the  list  in  Nov.  73,  page 
34.  Transistors  Unlimited,  462  Jericho  Turn- 
pike, Mineola,  New  York,  is  an  excellent  source 
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o£  new  transistors,  diodes,  tantilum  and  elec- 
trolytic condensers,  transformers,  rf  chokes, 
and  many  other  parts  at  unbeatable  prices. 
All  of  their  merchandise  is  top  quality  and 
the  prices  are  CHEAP!  In  a  comparison  check, 
six  RT82  -hosen  at  random,  were  compared 
with  a  Philco  2N1742  as  the  rf  amplifier  in 
the  converter.  All  of  them  worked  as  well, 
and  there  was  no  apparent  difference  in  nf. 
Any  weak  station  that  could  be  copied  with 
the  2N1742  could  be  copied  equally  as  well 
with  the  RT82,  A  great  deal  for  GOV-  In  the 
final  design,  three  RT82's  were  used  in  the 
converter,  The  other  types  mentioned  were 
tried,  most  of  theni  worked  just  as  well,  none 
worked  better,  all  cost  more.  Design  was 
based  on  the  PxC  equation,  the  transistors  with 
the  highest  P  (performance)  with  the  lowest 
C  (cost)  were  used,  in  keeping  with  the  tra- 
ditional ham  design  for  the  last  fifty  years. 

Point  Y  (output,  is  connected  to  the  BC  re- 
ceiver at  the  hot  end  of  the  variable  condenser 
tuning  the  antenna  coiL  This  seems  to  work 
the  best  of  any  place  tried. 

The  transmitter  (Fig,  3)  uses  a  RT82  as  the 
oscillator,  driving  a  2N1143  as  the  final.  The 
crystals  used  are  third  overtone  type.  There 
are  no  special  layout  problems.  Just  keep  the 
output  away  from  the  oscillator  and  there 
should  be  no  problems. 

The  modulator  can  be  built  on  the  same 
board  as  the  final  The  general  purpose  audio 
transistors  are  the  microphone  preamp  driving 
an  audio  output  type  transistor  found  in  most 
portable  radios,  A  2N188A  or  GE-2  will  work 
fine.  The  final  is  collector  modulated  through 
an  autotransformer.  I  used  a  driver  transformer 
with  a  2000  ohm  CT  winding,  applying  the 
battery  voltage  to  the  center  tap,  and  connect- 
ing the  collector  of  the  output  transistor  to  one 
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Q6,Q7  ARE    GEM. 
PURPOSE    PNP 
AUtMO    TYPt 
TRANSISTORS 
2H\AOt  ETC. 

00  FS  GEM. 
PURPOSE    OUTPUT 
TRANSISTOR 
2N  IBS  A,  ETC. 


Fig.  3.  The  transmitter,  modulator  ond  basing  of 
the  RT-82's.  Coils  are  W  slug  tuned  forms. 


end  of  the  winding  and  the  collector  of  the 
modulator  transistor  to  the  other  end,  1  did  not 
have  to  modulate  the  driver,  as  1  have  read 
somewhere  is  necessary,  to  get  good,  clean 
modulation,  sounding  pretty  close  to  100%, 
I  don't  know  if  the  impedances  are  perfect, 
but,  as  long  as  it  works  ok,  who  cares??  (I  can 
just  visualize  some  Electronics  Engineer  read- 
ing that  last  statement,  calculating  the  neces- 
sary impedances,  and  start  tearing  his  hair  out 
when  he  sees  the  mismatch.  At  any  rate,  it 
works  fine). 

The  completed  boards  are  mounted  into  the 
case  with  machine  screw  type  standoffs,  three 
or  four  being  all  that  is  necessary  to  mount 
each  board.  The  transistor  radio  should  be  of 
the  type  that  has  the  tuning  condenser  coming 
out  to  the  front  panel  with  a  directly  driven 
shaft.  Oiics  with  dial  cords  are  a  problem  to 
i  ik junt.   The  radio   is  removed  from  the  case 
and  the  knobs  are  removed.  The  speaker  leads 
should   he  removed  from  the  speaker  that  is 
left  in  the  case.  The  leads  should  then  be  re- 
moved and   replaced  witli   longer  leads  from 
the  pc  board  to  the  new  speaker,  A  4"  speaker 
works  better  than  the  ones  that  are  usually 
supplied  with  the  radios.  It  is  preferable  that 
the    radio   used    have   a   positive   ground    (it 
should  also  be  the  type  that  uses  a  9v  battery 
for  power)  as  it   simplifies  construction*   The 
majority  of  the  Japanese  6  transistor  portables 
are    9v    positive    ground,    but    it    should    be 
checked  anyway*  If  the  radio  is  of  the  type 
that  uses  a  volume  control  mounted  on  the 
back  of  the  pc  board,  meant  to  be  used  with 
a  knob  that  protrudes  from   the  side  of  th 
radio,    remove    the    control   from    the   board, 
jump  the  switch  mnneetions,  bring  out  three 
leads  and  replace  it  with  one  of  the  dime  sized 
controls  that  mounts  on  the  panel  of  the  trans- 
ceiver. A  10K  type  with  a  switch  should  work 
for  most  radios,  and  the  switch  can  be  used 
lor  the  power  switch  for  the  rig,  A  shaft  ex- 
tension is  brought  out  to  the  front  panel  (a 
long  screw,  of  the  same  thread  used  to  mount 
the  control  knob  on  the  front  panel  of  the  case 
with  two  or  three  of  the  machine  screw  stand- 
offs.  The  speaker  is  then   connected   to  the 
leads   connected   previously.   The   power   and 
ground  connections  are  connected  to  the  pro- 
per terminals  on  the  tr  switch.  Be  careful  to 
observe  polarities.  The  output  of  the  converter 
is  now  connected  to  the  "ant"  connection  of 
the  variable  condenser.  The  other  units  can  be 
interconnected,     the     battery     mounted     and 
wired,    antenna    connections    made   to   the    tr 
switch,  etc,  A  DPDT  switch  works  fine  as  a 
tr  switch.  This  should  complete  the  construc- 
tion of  the  transceiver. 
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Tuning,  final  adjustments,  etc. 

Apply  power  to  the  converter  and  the  be 
radio.  Tune  the  oscillator  slug  (L3)  until  the 
stage  is  oscillating  (an  increase  in  noise  should 
be  heard  in  the  speaker).  Connect  an  antenna 
or  signal  generator  and  tune  LI  and  L2  for 
maximum  sensitivity.  By  tuning  the  antenna 
coil  slightly  higher  in  frequency  than  the 
mixer  coil,  it  should  be  possible  to  get  fairly 
good  bandwidth  from  the  converter.  Peak  the 
antenna  trimmer  in  the  be  radio  for  maximum 
signal  near  the  center  of  the  desired  segment 
of  the  band*  Take  a  small  screwdriver  and 
CAREFULLY  tune  the  if  transformers  for 
maximum  signal.  On  some  radios,  slight  re- 
generation may  be  noticed  when  all  of  the  if 
transformers  are  tuned  to  the  same  frequency. 
If  it  is  severe  enough  to  cause  a  hetrodyne  on 
all  received  signals,  detune  the  transformers 
slightly.  A  slight  amount  of  regeneration  may 
be  helpful  in  improving  the  sensitivity.  With 
si i glit  regeneration,  the  sensitivity  may  be  as 
much  as  twice  what  it  was  when  the  if  was 
stable,  without  affecting  the  useful  nf  of  the 
receiver.  This  will  require  some  experimenta- 
tion to  find  the  optimum  amount.  A  weak  sig- 
nal will  usually  quiet  the  hiss. 

Tune  the  oscillator  coil  of  the  transmitter 
(L4)  until  the  stage  is  oscillating.  Make  sure 
that  a  dummy  load  is  connected  to  the  antenna 
(a  47  ohm  resistor  will  do);  then  tune  the  final 
for  maximum  rf.  Watching  the  S  meter  of  a 
monitor  receiver  will  tell  vou  if  the  oscillator 
is  working  and  when  things  are  tuned  for  max- 
imum. Turn  the  modulation  control  at  mini- 
mum and  connect  the  microphone.  Slowly  ad- 
vance the  control  until  modulation  seems  to 
be  around  90%.  The  modulator  has  more  than 
enough  gam  for  a  crystal  mike,  and  the  modu- 
lation control  is  necessary*  Be  careful  about 
overmocl ulation  as  the  final  transistor  can  be 
damaged  by  high  audio  peaks.  With  the  values 
given,  there  should  be  an  adequate  safety 
factor  at  100%  modulation.  If  the  oscillation 
quits  when  the  final  is  loaded  or  modulated, 
take  a  turn  off  of  the  secondary  of  L4  to  re- 
duce the  coupling.  This  should  complete  the 
tune-up  of  the  xevr.  Connect  an  antenna  and 
repeak  LI  and  L5. 

For  portable  use,  a  whip  antenna  such  as 
the  Lafayette  99  G  3017  will  work  fine.  I  have 
used  the  rig  with  this  whip  and  a  beam  and 
the  results  have  been  fantastic.  With  the  whip 
antenna,  stations  as  much  as  100  miles  away 
have  been  copied  Q5.  With  the  beam,  it  seems 
to  receive  as  well  as  my  Clegg  99*er.  The 
transmitter  is  good  for  working  local  stations 
and  it  is  much  fun  to  see  how  far  you  can 
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The  transceiver  qs  built  in  the  Gold  Plated  Test 
Oscillator  cabinet.  Using  a  neater  cabinet  is  per* 
missible. 

work  with  a  few  milliwatts.  It  is  amazing 
what  can  be  done  with  such  low  power.  It  is 
also  nice  to  know  that  you  have  a  complete 
working  transceiver  that  is  all  solid  state. 

With  much  careful  searching  of  the  junk 
box,  the  rig  can  be  built  lor  under  $20  and  for 
that  price,  it  is  hard  to  find  anything  that  will 
work  better  or  you  can  have  more  fun  with, 
For  those  who  are  lazy,  you  can  use  one  of 
the  little  printed  circuit  converters  sold  by 
Vanguard  Electronics  and  save  yourself  the 
trouble  of  building  the  converter,  although  it 
costs  somewhat  more.  I  tried  substituting  the 
converter  section  with  one  that  I  borrowed 
with  satisfactory  results,  although  the  one  that 
I  tried  was  one  of  their  older  models  that  I 
hear  they  have  since  improved-  Replacing  the 
2N2190's  with  RT82's  resulted  in  a  consider- 
able improvement  in  performance.  There  was 
no  problem  experienced  with  be  feedthrough 
with  either  converter.  Warm  up  vour  soldering 
iron  and  GOOD  LUCK! 

.  .  .  WA2INM 
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E«  M.  Wagner  G3BID 
5(  Ferncroft  Ave. 
London,  NW3,   England 


In  the  Gorges  of  Dades.  Left  to  right,  CN8BS,  Mrs. 
Peycelon  cooking  the  picnic,  CN8BC  and  Mr.  Pey- 
celon. 


A  Visit  to  the  CN8's 


There  are  many  reasons  for  visiting  CN8 
land  in  winter.  Firstly,  of  course,  it  is  nice  to 
escape  from  a  European  winter.  Secondly, 
CN8  is  a  delightful  place  to  spend  a  holiday. 
That  is,  of  course,  if  your  idea  of  a  holiday 
is  to  see  something  which  is  really  different 
from  your  usual  home  surroundings.  Different 
people,  different  food,  different  architecture, 
different  scenery,  different  climate  but,  above 
all,  a  different  civilization  and  a  different  way 
of  life. 

If  you  want  to  take  your  own  way  of  life 
with  you,  live  as  you  do  at  home,  eat  your 
usual  food,  drink  your  usual  drinks,  and  mix 
with  the  same  sort  of  people  you  meet  at 
home,  then,  of  course,  you  had  better  stay  at 
home. 

Above  all  if  you  are  the  type  of  person 
who  is  a  salesman  at  heart  and  longs  to  sell 
your  way  of  life  to  people  with  a  different 
way  of  life,  then  you  had  certainly  better  stay 
at  home. 


But  if  you  travel  to  try  and  see  and  under- 
stand the  way  other  people  live,  then  your 
second  or  third  visit  to  Morocco  will  be  most 
enjoyable.  Why  not  the  first?  Well— the  first 
will  also  be  enjoyable,  but  it  is  only  a  sample, 
skimming  the  surface.  Even-thing  will  be  SO 
exciting,  so  strange,  so  unusual  that  you  won't 
be  able  to  get  further  than  the  surface.  On 
your  first  visit  you  won't  be  able  to  meet  many 
of  the  local  people.  That  comes  later. 

When  you  have  tasted  the  sample,  you  will 
come  back  for  more,  and  after  having  digested 
the  sample  you  will  be  in  a  better  position  to 
appreciate  the  country  on  your  second  or  third 
visit. 

This  was  my  fifth  visit  and  the  full  flavour 
was  beginning  to  come  out,  as  we  no  longer 
needed  to  see  the  obvious  "sights,"  the  tourist 
sights. 

Now  if  you  are  fortunate  enough  to  be  a 
radio  amateur,  you  have  an  enormous  advan- 
tage over  others  who  visit  these  countries.  You 
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ve  ready  made  introductions  to  a  lot  of 
ople— people  you  have  talked  to  on  the  air; 
i hips,  even  if  this  is  your  third  visit,  people 
iq  you  have  met  in  previous  years. 
So  it  was  with  me  this  time— mv  fifth  visit 
th  a  number  of  interesting  people  whom  I 
d  met  on  previous  visits  and  who  were  no 
iger  strangers— people  who  introduced  me  to 
sir  friends  and  so  on. 

This  time  we  had  a  somewhat  more  eom- 
ieated  plan  because  my  niece,  a  school 
icher,  who  accompanied  me  had  onh  fairly 
ort  holidays.  So  we  decided  to  go  down 
r  South  at  once  into  the  Anti- Atlas  Moun- 
ins  (my  niece  had  already  visited  the  North 
several  occasions)  and  return  to  Casa- 
mca  to  put  her  on  an  aeroplane  for  home 
T;le  other  friends  wrom  Paris  arrived  the 
me  day  to  continue  the  trip. 
So  we  struck  South  at  once  and  although 
e  boat  had  reached  Tangier  at  midday  we 
*nt  on  to  Rabat  for  the  night.  Owing  to  the 
cellent  roads,  this  is  quite  e  is\  although  on 
is  occasion  owing  to  unusually  heavy  rain 
me  parts  were  flooded  and  necessitated  a 
*our. 

At  R'ibat  our  radii  fppuds  already  began  to 
iconic  us*  CN8MT,  Hamid  Talby  and  the 
cond  operator,  Pierre  Bois^onier,  welcomed 
.  Pierre  took  us  to  Hamid's  home  where  we 
ere  received  in  a  beautiful  Moroccan  room 
id  had  the  Moroccan  "aperitif"  of  mint  tea 
ith  his  charming  Moroccan  wife,  who  served 
manv  varieties  of  sweetmeats.  Hamid,  as  well 
being  a  radio  amateur  with  one  station  on 
M  and  another  on  SSB,  is  a  violinist  and  had 
le^ve  us  early  that  evening  to  play  at  a  cou- 
rt. We  went  out  to  a  typical  Moroccan  d;n- 
?t  in  which  the  main  dish  was  a  Taiine  of 
utton  with  almonds  and  raisins.  We  were 
fll  and  truly  away  from  home  already. 
As  we  wanted  to  spend  more  time  in  the 
mth  we  left  Rabat  but  knowing  we  would 
turn. 

Next  dav  a  rapid  run  South  to  Assaouiro 
■x^Mogador)  where  CN8BS  had  come  spe- 
ll Iv  from  Marrakech  to  welcome  us, 
So  on  South  past  Acradir— scone  of  th^ 
rrible  earthquake  of  a  few  years  ago— and 
un  the  Vallev  of  the  Souss  which  lies  South 
the  Hi^h  Atlas  Mountains,  and  is  a  wnn- 
■rfullv  rich  agricultural  country  with  oranges, 
110ns,  grapefruit,  bananas,  olives  and  many 
her  crops. 

About  60  miles  from  the  sea  tucked  in 
mth  of  the  Atlas  Mountains  lies  Taroudant. 
3  amassing  sight!  An  old  Arab  walled  city 
Ting  much  as  it  has  done  for  hundreds  of 
-drs> 


Our  hotel  was  inside  the  walls— an  old 
palace  which  one  enters  directly  through  an 
enormous  gate  in  the  city  wall.  The  Palic 
was  built  around  court  yards  and  all  the  win- 
dows face  on  to  courtyards  in  which  grow 
banana   trees,   oranges  and   grap  hint 

On  our  arrival  we  heard  music.  A  "Mous- 
sem"  was  in  progress,  that  is,  a  celebration 
for  a  Saints  Day,  and  we  asked  if  we  might 
attend.  The  hotel  sent  a  boy  to  guide  us. 

From  Taroudant  we  proceeded  South  to 
another  delightful  walled  city— Tiznit.  Hei 
the  main  activity  is  the  jewelry  trade.  Crafts- 
men make  gold  and  silver  jewelry  of  all  kinds 
which  the  Moroccan  women  wear  in  profu- 
sion. Gold  and  silver  coins  are  made  into 
bracelets,  necklaces,  etc.  We  spent  a  most  en- 
joyable t  me  visiting  the  souks  and  seeing  this 
unspoiled  and  little  visited  gem. 

Then  we  proeeded  into  the  very  heart  ol 
the  Anti-Atlas  Mountains  a  range  which  mu\+ 
parallel  to  the  High  Atlas  at  its  western  end 
and  about  70  miles  further  south,  Here  a  first 
class  tarred  ro  id  has  been  built  to  connect  the 
first-class  road  from  Agadir  to  Tiznit  on  to 
Tafroute,  but  after  the  first  20  kilometers  the 
road  becomes  distinctly  mountainous,  climb- 
ing with  many  turns  and  twists  over  some  of 
the  uugniBcent  ranges  of  the  Anti-Atlas  which 
are  rose-pink  in  color. 

Taf route  itself  is  located  in  the  center  oi 
two  concentric  rings  of  mountains,  ths  nearer 
ones  being  appreciably  lower  than  the  further 
ones  so  that  both  ranges  are  visible  irorn 
Tafroute.  A  magnificent  spectacle!  The  floor 
of  the  valley  of  the  inner  circle  is  covered 
with  almond  trees,  and  the  annular  valley  be- 
tween the  two  ranges  is  rich  with  citrus  fruit, 
dates,  palms,  almonds,  olives,  qunees  and  a 
curious  form  of  palm  producing  a  kind  of 
chocolate.  Here  we  were  to  spend  several  de- 
lightful days,  wandering  into  the  villages 
making   friends    with    the    inhabitants,    almost 


CN8BB  in  his  shack. 
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all  of  whom  speak  French,  A  curious  fact  is 
that  a  large  proportion  of  the  male  popula- 
tion of  this  district  goes  to  the  North  of 
Morocco  from  this  valley  to  become  the 
grocers  and  ironmongers  of  the  rich  agricul- 
tural district  of  Rharb. 

At  the  end  of  our  stay  in  Taf route,  my 
niece's  holiday  being  nearly  at  an  end,  we 
made  our  way  rapidly  north  to  Casablanca, 
Here  we  were  surprised  to  find  a  note  in  the 
hotel  that  a  Mr.  Soumet  (of  whom  we  had 
never  heard)  and  some  of  the  radio  amateurs 
of  Casablanca  would  call  at  our  hotel  at 
19*30.  The  communications  of  the  amateurs  of 
Morocco  were  certainly  good.  Our  arrival  had 
been  announced  in  advance  almost  every- 
where we  went! 

As  we  had  already  made  arrangements  to 
dine  at  the  house  of  the  nephew  of  CN8BB, 
we  realized  we  had  a  full  evening  in  front  of 
us.  Punctually  at  7.30  Mr.  Soumet,  CN2BS, 
and  about  a  dozen  of  the  radio  amateurs  ar- 
rived at  the  hotel,  and  I  was  introduced  to 
the  President  of  the  Moroccan  Amateur  Radio 
Club-M.  Mohamed  Hamidullah,  CN8AF- 
who,  on  behalf  of  the  radio  amateurs  of 
Morocco  presented  me  with  a  beautiful  bronze 
and  also  a  silver  buckle,  of  a  type  much  us< 
in  the  South  of  Morocco.  This  was  not  only 
a  c  harming  gesture  but  a  very  handsome  pres- 
ent but,  above  all,  it  gave  me  the  opportunity 
to  meet  the  radio  amateurs  of  Casablanca  who 
have  recently  completely  re-organized  their 
Society  and  are  starting  in  earnest  to  rebuild 
the  local  Society  which  had  become  more  or 
less  defunct. 

Next  day  the  change-over  took  place  at 
Casablanca  and  we  proceeded  rapidly  to  Mar- 
rakech* 

The  area  between  Casablanca  and  Marra- 
kech is  a  rich  agricultural  area  in  which  enor- 
mous acreages  of  wheat  and  other  cereals  are 
grown.  Here,  we  saw  the  local  inhabitants 
ploughing  these  fields  with  a  single  furrow 
plough  usually  made  of  wood,  drawn  by  a 
camel  or  a  mule  or  two  mules  or  a  horse,  and 
a  donkey,  or  whatever  it  was. 

And  so  we  arrived  at  Marrakech  where  I 
immediately  called  on  my  very  good  friend— 
CN8BB— Roger  Davize,  who  had  been  in 
Morocco  since  1917,  got  interested  in  radio 
more  or  less  professionally  in  1923  and  has 
had  his  amateur  license  since  1937  when  he 
lived  in  Casablanca.  Now  he  operates  from 
the  French  Consulate  in   Marrakech. 

He  runs  an  SB10  to  a  home  made  813  final, 
an  NC300  and  a  Moseley  Triband  beam.  He 
is  probably  one  of  the  most  active  of 
Moroccan  amateurs. 


At  supper  at  Manolos,  Mr,  Peycelon,  CN8AV,  Mrs. 
Peycelon,  CN8BS  and  XYL,  G3BID  and  CN88B. 


We  spent  some  lime  in  Marrakech  visiting 
the  famous  souks,  the  beautiful  Dar  Si  Said 
Museum,  ex  palace,  and—for  the  first  time  on 
my  many  visits  to  Marrakech,  the  Bahia  Pal- 
ace was  open  to  view  by  the  public— a  really 
beautiful  palace. 

CN8BS,  Jacques  Dupre— one  of  my  very 
best  friends  in  Marrakech— had  arranged  to 
come  with  us  over  the  Tizn-Tichka  Pass  (over 
7000-ft)  down  to  Ouarazate  to  show  us  the 
beauties  of  the  Dades  Valley. 

In  Ouarzazate  again  we  met  many  friends. 
Thanks  to  CN8BS  we  had  previously  been  in- 
troduced to  M.  Fiallet,  who  is  Headmaster  of 
the  local  secondary  school  whose  number  of 
pupils  has  risen  from  150  to  350  in  two  years. 
We  were  privileged  to  visit  the  school  and  to 
see  the  exercise  books  of  the  pupils.  While 
the  buildings  are  not  impressive;  (it  is  an  old 
barracks  used  as  a  school),  the  standard  of 
education  certainly  is,  and  we  were  very  mueb 
impressed  by  the  high  standard  in  all  the  va- 
rieties of  modern  subjects  taught  in  this  school, 
particularly  when  it  is  borne  in  mind  that  the 
majority  of  the  children  are  Berbers:  their 
natural  language  is  Berber  and  before  educa- 
tion can  really  begin  they  have  to  learn  both 
Arabic  and  French  since  the  Berber  language 
is  not  normally  a  written  language. 

The  keenness  of  the  pupils  to  learn  and  the 
energy?  and  dedication  of  the  teachers  was  a 
revelation. 

We  lunched  with  one  of  the  teachers  and 
his  wife— who  also  teaches— who  gave  us  a  de- 
licious meal:  We  dined  with  M.  Patllet  who  in- 
cluded an  unusual  Moroccan  dish— Beef  cooked 
with  prunes! 

On  another  occasion  we  were  invited  by 
CN8BC— Brahim  Sid  ate,  who  is  one  of  the 
Moroccan  operators  trained  by  CN8BS  who 
now  operates  professionally  in  Ouarzazate,  as 
well  as  having  his  own  station,  He  and  his 
charming  wife  entertained  us  in  true  Moroc- 
can fashion.  The  first  dish  was— Two  rabbits 
cooked  with  almonds  and  raisins— completely 
delicious,  and  then  followed  the  famous  kom~ 
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kous  which  takes  about  5  hours  to  prepare, 
and  which  his  wife  had  been  busy  preparing 
all  day.  What  looks  like  rice  is  not  rice.  It  is 
small  granules  of  different  types  of  flour  mixed 
by  the  cook  immersing  her  hand  in  water  and 
then  gently  nibbing  it  over  the  board  covered 
with  three  kinds  of  flour  until  the  flour  be- 
comes little  globules  the  size  of  grains  of  rice, 
This  was  used  as  the  base  on  which  to  cook 
chickens  with  raisins,  almonds  and  currants . 
These  are  not  the  battery  fed,  factory  pro- 
duced, hygienic,  tasteless  chickens.  The  chick- 
ens which  fend  for  themselves  eat  whatever 
they  can  find  and  are  really  deliriously  fla- 
voured. All  this,  including  the  rabbits,  was  so 
beautifully  cooked  that  it  falls  to  pieces  and 
knives  and  forks  are  not  used.  You  merely 
take  a  piece  of  the  rabbit  or  the  chicken,  pull 
it  off  and  eat  it.  In  (he  ease  of  the  kous-kous, 
tliis  demands  a  certain  skill  One  should  insert 
one's  hand  well  into  the  rice-like  flour  to  get 
the  moist  part  from  under  the  chicken  and 
then  by  gradually  tossing  this  in  a  circular 
motion  in  one's  hand,  it  gradually  becomes  a 
ball  preferably  centered  on  a  raisin,  or  a  piece 
of  onion,  and  if  one  is  sufficiently  dexterous 
one  is  able  to  flick  this  ball  straight  into  one's 
mouth,  Needless  to  say  we  were  not  expert 
and  caused  great  amusement  to  our  Moroc- 
can hosts  who  tried  to  teach  us  the  method 
of  making  the  ball  of  kous-kous. 

The  excursion  up  the  Dades  Valley  was 
most  exciting.  The  melting  snows  of  the  Atlas 
Mountains  have,  in  thousands  of  years,  cut  a 
narrow,  deep  gorge  into  the  mountains,  and 
after  passing  through  this  gorge— about  1,000- 
ft  deep  and  only  a  few  yards  wide  the  river 
waters  a  fertile  valley  in  which  apricots,  al- 
monds, dates,  etc,  flourish. 

Here  the  style  of  architecture  is  peculiarly 
beautiful  as  they  have  built  the  type  of  village 
called  Ksar,  or  KasbaL  There  are  made  of 
mud  and  are  often  beautifully  decorated  but 
perhaps  the  most  striking  thing  is  their  eye 
for  proportion. 

And  so  we  returned  to  Ouarzazate, 

Next  day  something  extraordinary  hap- 
pened—extraordinary for  the  Moroccans  but 
not  for  us.  It  rained!  No  rain  had  been  seen 
in  Ouarzazate  for  two  years.  The  day  it  rained 
was  to  have  been  the  Market  Day,  and  we 
were  looking  forward  to  the  market  at  Ouar* 
zazate  but  when  it  rains  in  Ouarzazate  there 
is  no  market  dav.  We  were  somewhat  sur- 
prised  that  the  Market  Day  was  called  off 
owing  to  the  rain  until  the  locals  reminded  us 
that  in  England  cricket  matches  are  cancelled 
by  the  rain;  in  America  baseball  matches  are 
cancelled  by  the  rain,   everywhere   tennis   is 


cancelled  bv  the  rain,  so  why  not  the  Market 
Day, 

We  returned  again  to  Marrakech  to  meet 
our  numerous  friends,  and  so  gradually  home- 
ward over  the  rich  agricultural  area  where  we 
again  saw  the  camels  and  the  donkeys,  the 
mules  and  the  horses  slowly  ploughing  the 
fields.  Obviously  this  method  of  ploughing  is 
so  slow  that  it  is  not  possible  to  plough  all 
the  available  fertile  land.  Far  from  it.  Only  a 
small  proportion  is  actually  ploughed. 

This  led  to  the  comment  by  us,  as  Euro- 
peans, whether  it  would  not  be  better  if  these 
people  had  tractors  and  multi-furrow  ploughs. 
Could  they  not  produce  much  more  wheat? 

In  America  today  a  subsidy  is  paid  to 
farmers  who  do  not  sow  wheat,  who  restrict 
their  acreage  of  cotton  and  on  several  other 
commodities  payments  are  made  by  the  Gov- 
ernment in  order  to  prevent  an  increase  in 
the  cultivated  area.  In  France  the  Govern- 
ment pays  a  subsidy  for  tearing  up  vines. 

Is  it  really  more  sensible  to  spend  large 
sums  of  money  on  tractors,  large  sums  of 
money  on  ploughs,  and  then  have  to  pay  out 
further  large  sums  of  money  to  persuade  peo- 
ple not  to  use  them? 

Here  there  is  less  danger  of  the  over-pro- 
duction which  the  West  suffers.  They  can 
only  pit  nigh  a  certain  acreage  in  the  day— 
quite  enough  to  feed  the  local  population  but 
not  enough  to  produce  a  serious  surplus  prob- 
lem. 

This  is  not  to  suggest  that  the  single  furrow 
wooden  plough  should  be  introduced  into  the 
wheat  lands  of  the  United  States  but  it  is  to 
question  whether  in  our  so-called  Western 
civilization  we  are  right  to  pursue  increased 
production  until  we  achieve  chronic  over- 
production, only  to  have  to  give  subsidies  to 
prevent  further  over-production.  It  is  to  sug- 
gest that  there  is  a  balance  between  the  in- 
sensate urge  to  over-produce  which  now 
seems  to  dominate  Western  minds  and  the 
older  conservative  continued  use  of  primitive 
methods.  Would  it  not  be  better  if  we  were 
to  devote  a  little  more  time,  above  all  a  little 
more  thought,  to  the  question  of  a  balanced 
civilization  rather  than  the  blind  pursuit  of 
over-production,  followed  by  the  energetic 
pursuing  of  a  sales  campaign  to  cope  with  the 
accumulated  surplus? 

The  failure  of  the  Russian  wheat  crop  has 
certainly  helped  the  United  States  to  dispose 
of  a  large  amount  of  her  surplus  wheat  but  we 
should  not  let  this  obscure  the  main  issue 
which  is— do  we  want  to  insensate  over-pro- 
duction followed  by  insensate  sales  campaign, 
or  a  balanced  civilization?  .  .  ,  G3BID 
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Fred  Blechman  K6UGT 
23958  Arrhwcod  Street 
Conoga    Park,    Co)  fornia 


The  Pot-Box 


How  many  times  have  you  had  to  hunt 
through  your  junk  box  looking  for  a  potenti- 
ometer of  just  the  right  value  for  a  breadboard 
rcuit?  Finally,  finding  one  you  hope  will  do, 
you  precariously  perch  the  pot  on  the  work- 
bench and  gingerly  attach  it  to  the  circuit 
with  clip  leads.  Then,  ever  so  gently  (for 
fear  of  upsetting  the  whole  rat*s  nest  of  wires) 
you  rotate  the  potentiometer  shaft.  Sometimes 
this  takes  a  screwdriver  and  three  hands,  but 
somehow  you  manage.  After  trying  two  or 
three  different  potentiometers,  you  finally  find 
one  that's  the  proper  range,  and  set  it  to  the 
position  that  gives  the  desired  circuit  effect. 
Now  you  11  probably  want  to  replace  the  po- 
tentiometer with  a  fixed  resistor— but  what 
value?  Out  comes  the  ohnimeter  and  more 
lead  maneuvering.  .  ,   , 

Well,  with  the  "invention"  of  the  Pot-Box, 
many  of  the  difficulties  just  described  are 
eliminated.  Essentially  a  Potentiometer  Sub- 
stitution Box  (much  like  familiar  resistor  and 
capacitor  substitution  boxes)  the  Pot-Box 
contains  six  decade-valued  potentiometers, 
each  wired  to  three  binding  posts  on  the  front 
panel.  Each  pot  has  a  knob;  a  pointer  and 
calibrated  scale  (not  shown  in  the  photos) 
could   easily  he   added,    instead   of   using   an 


Fig,  I,  First  version  of  the  Pot  Box.  It  contains  six 
potentiometers:  10  ohms,  100  ohms,  1000  ohms, 
10k#  100k,  1  M,  All  ore  linear  taper. 


Fig,   2,  The   second   Pot   Box   has  calibrated  dials, 

ohnimeter  to  measure  the  resistance  of  the 
potentiometer  at  the  given  position. 

In  use,  the  5-way  binding  posts  allow  wires, 
clip-leads,  lugs,  banana  plugs  and  probe  tips 
to  be  connected  to  either  the  clock  wise-in- 
creasing or  clockwise-decreasing  resistance 
terminals  of  the  individual  potentiometers.  As 
shown,  eenter-to-Ieft  terminal  results  in  clock- 
wise-deereasing  resistance  (which  is  increas- 
ing current  in  most  circuits),  Although  each 
potentiometer  is  separate,  series  and  parallel 
interconnections  can  be  made  at  the  binding 
posts  to  obtain  odd  tapers  (rate  of  change 
in  resistance  with  rotation)  and  in-between 
potentiometer  values. 

Construction  of  the  Pot-Box  is  straightfor- 
ward. The  author's  first  unit  ended  up  too 
cramped,  so  a  larger  bakelite  instrument  case 
and  panel  are  recommended,  Bakelite  is  sug- 
gested, since  it  eliminates  the  need  to  insulate 
each  binding  post  from  the  panel.  An  even 
larger  box,  perhaps  with  a  tnasonite  panel, 
might  be  used  if  you  intend  to  add  calibrated 
scales,  which  should  show  both  clockwise- 
increasing  and  clockwise-decreasing  values  as 
determined  by  your  best  ohnimeter.  Common 
2- watt  potentiometers  were  used  in  the  model, 
but  if  you  so  desire,  higher  rated  units  may 
be  used, 

The  convenience  of  the  Pot-Box  is  hard  to 
appreciate  until  used.  Since  being  built,  it 
has  found  repeated  use  at  the  author's  work- 
bench, from  checking  meter  movements  (use 
the  Pot-Box  in  series  with  a  battery  and  a 
known  good  milliameter.  Start  with  a  high 
value  pot  and  work  down),  to  establishing 
proper  transistor  biasing  resistor  values.  In 
critical  circuits,  where  a  resistance  substitu- 
tion box  jumps  the  gap,  the  Pot-Box  is  worth 
its  weight  in  Green  Stamps!  Modest  in  cost, 
modest  in  size,  and  modest  in  effort,  the  Pot- 
Box  is  real  robust  in  usefulness, 

. . .  K6UGT 
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THE  AMATEUR   WHO   SELECTS   INTERNATIONAL  CRYSTALS  FOR   HIS 
COMMUNICATION  GEAR  PROBABLY  KNOWS  THESE  IMPORTANT  FACTS: 


Every  amateur  crystal  is  manufactured 
by  the  same  skilled  craftsmen  who  make 
International  commercial  crystals. 
International  crystals  are  the  product  of 
a  continuing  research  and  development 
program. 

International  crystals  are  designed  and 
manufactured  to  operate  under  all  types 
of  field  conditions  .  .  ,  fixed  or  mobile. 
International  crystals  are  used  in  all 
major  makes  of  commercial  two-way 
radio  equipment. 


■  International  customers  include  broad- 
cast stations,  airlines,  military  services, 
Civil  Air  Patrol,  taxicabs, 

■  International  crystals  and  electronic  com- 
ponents are  used  in  the  United  States 
missile  and  space  research  program. 

■  All  International  crystals  are  guaranteed 
against  defective  materials  and  work- 
manship for  an  unlimited  time  when 
used  in  equipment  for  which  they  were 
specifically  made. 

ier  you're  an  amateur  building  your  first  transmitter  or  an  engineer  with  special 
crystal  requirements,  you  can  look  to  International  for  precision  frequency  control 


KEEPING  YOU  ON  FREQUENCY  IS  OUR  BUSINESS! 


INTERNATIONAL 


* 


Write  today  for  a  free  catalog  of  International 
precision  made  crystals  and  quality  electronic  equipment, 

Internationa)  Crystal  Mfg.  Co.,  Inc. 
18  North  Lee 

Oklahoma  City,  Oklahoma  7310? 
Rush  Free  Catalog 


N  A  V  i 


CRYSTAL   MFQ.   CO.,   INC. 

QKLA.    CITYh    DKLA.    731Q2 


ADDRESS 


1Q    NQ    LEE 


CITY 


STATE. 


ZIP, 
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John  Sokellakis  W8GXU 
2339  S.  Taylor 
Cleveland  Heights,  Ohio 


A  Signal  Generator  for  the  RTTY  Man 

(And  for  the  AM  and  SSB  man  as  well) 


The  serious  RTTY  experimenter  is  often 
plagued  by  lack  of  consistent  signals  on  the 
air  with  which  to  test  and  adjust  experimental 
terminal  unit  circuits.  If  one  is  blessed  with  a 
model  19,  he  can  punch  a  test  tape,  feed  it  to 
an  AFSK  and  he  has  a  signal.  But  having  only 
a  model  15,  I  soon  developed  a  tired  arm  from 
shifting  the  audio  generator  back  and  forth, 
from  the  mark  to  the  space  frequency.  This 
being  the  age  of  automation,  I  came  to  the 
conclusion  that  there  should  be  a  better  way. 

The  "conclusion"  is  shown  in  schematic  form 
on  Fig.  1.  Basically  it  is  a  free-running  multi- 
vibrator, modified  to  produce  hue  square  wa\  e 
on  its  collectors,  Each  collector  keys  an  audio 
generator,  set  to  the  mark  and  space  frequency 
respectively.  To  simulate  QSB  on  the  air,  the 
output  of  each  audio  oscillator  is  made  vari- 


able- To  simulate  interference,  each  oscillator 
can  he  turned  on  continuously.  This  feature 
makes  the  unit  useful  in  SSB  and  AM  trans- 
mitter modulation  checks.  The  tones  are  very 
clean  sinewaves,  at  over  one  volt  out.  And 
just  so  the  unit  does  not  collect  dust  after  that 
"perfect"  terminal  unit  is  built,  it  can  be 
changed  to  an  AFSK  simply  by  "slaving'*  the 
multivibrator  to  the  machine's  keyboard 
switch. 

Circuit  description 

The  collectors  of  the  multivibrator  vary  in 
voltage  from  about  ground  potential  to  full 
supply  voltage,  with  the  on  and  off  period  each 
set  to  near  22  milliseconds.  When  a  collector 
is  at  supply  voltage,  it  feeds  forward  bias  to  its 
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Fig.  1.  This  schematic  of  the  RTTY  Signal  Generator  shows  the  simple  circuitry.  The  two  2N1302's  form 
a  multivibrator  which  alternately  turns  on  the  two  audio  oscillators. 


oscillator  turning  it  on.  The  audio  oscillator 
transistors  are  high  quality  but  inexpensive 
silicon  transistors  in  a  Colpitis  circuit.  The 
popular  88  mh  telephone  loading  coils  are 
used  in  the  audio  tuned  circuits.  The  oscillator 
outputs  feed  a  5  K  overall  output  control. 

The  bases  of  the  multivibrator  transistors 
can  be  switched  to  give  either  free  running  or 
"slaved"  operation.  In  the  "slaved"  or  AFSK 
mode,  the  free  running  multivibrator  is  con- 
verted to  a  variation  of  the  Schmitt  Trigger. 
The  machine  keyboard  is  plugged  into  Jl.  The 
keyboard   is   normally   closed   resulting   in    a 


short  from  base  of  Ql  to  ground.  With  the 
base  shorted,  the  collector  of  Ql  is  at  supply 
potential.  The  2125  cycles  per  second  (mark) 
oscillator  is  now  on.  With  the  collector  of  Ql 
at  supply  potential,  Q2  receives  base  current, 
dropping  its  collector  to  near  ground  potential 
The  2975  cycles  per  second  (space)  oscillator 
is  lacking  base  bias  and  is  therefore  off. 

When  printing,  the  keyboard  circuit  opens 
while  forming  the  space  part  of  the  code, 
When  the  keyboard  opens,  the  base  of  Ql  re- 
ceives bias  through  the  15  K  resistor,  and  the 
collector   of   Ql    drops    to    ground,    removing 


:■:■:.:  ■■.y.y.y.    ::: 


This  view  shows  the  vari- 
ous controls  and  the 
method  of  construction. 
The  two  88  mh  toroidal 
coils  are  in  the  center  of 
the  circuit  board. 
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•  Great  Circle  Bearings     *  "IT  and  AT  Sifiiils 

•  Great  Circle  Charts        *  World  Time  Chart 
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base   current   from   Q2,   whose  collector   now 
rises  to  supply  voltage.  The  2975  cycles  per 
second   oscillator    is   now  on  while   the   2125 
pel  second  oscillator  is  off. 

Construction 

Most  of  the  parts  except  the  controls  and 
jacks  were  assembled  on  a  perforated  fiber 
board,  and  then  mounted  in  a  4"  x  5"  x  7" 
Minibox.  The  9  volt  transistor  radio  battery 
which  powers  the  whole  unit  at  a  drain  of 
only  4  ma,  is  mounted  on  a  clip  on  the  rear 
of  tire  box.  The  front  panel  is  lettered  and 
given  several  thin  coats  of  clear  acrylic  spray. 
The  lettering  gives  the  unit  that  almost  manu- 
factured look. 

Adjustment 

If  care  is  used  in  wiring,  die  only  adjust- 
ments needed  will  be  to  set  the  oscillators  to 
frequency.  The  best  way  to  do  this  is  by  use 
of  a  digital  counter,  but  an  accurately  cali- 
brated audio  oscillator  will  do  in  a  pinch*  The 
oscillators  are  each  turned  on  continuously 
and  small  fixed  capacitors  (Cpd)  are  added 
across  each  tuned  circuit  to  bring  it  to  fre- 
quency. Small  ceramic  capacitors  can  be  used 
for  padding  to  frequency. 

The  multivibrator  timing  will  be  in  the  ball 
park  if  the  components  used  are  those  indi- 
cated on  the  parts  list-  Accuracy  here  is  not 
paramount.  Anything  close  to  22  milliseconds 
by  5  milliseconds  will  do. 


Uses  of  the  generator 

When  tliis  unit  is  completed,  you  have  a 
very  useful  tool  to  aid  you  in  perfecting  ter- 
minal units.  No  longer  is  one  dependent  on 
an  off  the  air  signal,  and  yet  all  the  variations 
erf  a  real  signal  can  be  duplicated  by  this  unit. 

Normally,  the  machine  is  off.  The  keying 
magnet  coil  is  wired  to  the  experimental  ter- 
minal unit  with  a  small  (10  ohm)  series  resis- 
tor. An  oscilloscope  is  placed  across  the  10 
nlnu  resistor  and  monitors  current  through  the 
magnet  coiL  The  results  of  any  changes  in  ter- 
minal unit  circuitry  can  now  be  monitored  on 
the  scope. 

By  turning  one  or  both  oscillators  on  con- 
tinuously, the  unit  can  be  used  as  AM  or  SSB 
generator.  The  clean  sine  wave  output  can  be 
quite  handy  in  spotting  distortion  in  trans- 
mitter stages. 

And,  of  course,  by  plugging  in  the  key- 
board, von  have  an  AFSK  to  modulate  a  VHF 
transmitter  directly. 

.  .  .  W8GXU 
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Frank  Whitmore  W2AAA 
223  W,  Holly  Avenue 
Pitman,   NJ. 


"This  is  Fine  Day" 


Harridan i  thrilled  all  over  again  the  night 
three  amateurs  bridged  the  Atlantic  and 
worked  intercontinental  DX  for  the  first  time* 
It  happened  forty-two  years  ago.  At  the  time, 
every  continent  heard  American  signals  and 
Americans  heard  some  of  the  Europeans.  Yet, 
no  one  could  make  a  contact.  Finally  a 
Frenchman  suggested  experimenting  on  a 
lower  wavelength.  Down  went  the  barrier 
and  the  famous  Franco-American  "two-way" 
crossed  the  sea* 

Following  the  success  of  the  second  Trans- 
Atlantic  tests  in  December  1921— both  Ameri- 
can and  Canadian  signals  "got  across"— the 
American  Radio  Relay  League  dreamed  of  in- 
tercontinental ragchews  and  a  world-wide  net. 
Mams,  fired  with  new  enthusiasm,  set  out  to 
oblige.    Rut,   when    QSOs   continued    to   elude 


The  pushpull-porallel  transmitter  Fred  Schnell  used 
at    ]  MO   for  the  historic   intercontinental   amateur 

Q30. 


everyone,  the  ARRL  announced  the  third 
Trans- Atlantic  test  for  December   1922. 

This  time  the  Europeans  transmitted  too. 
In  a  two-part  program,  Europe  listened  For 
North  American  signals  during  the  first  half 
and  Americans  and  Canadians  stood-by  for 
the  second,  How  close  the  League's  "dream" 
lay  to  fulfillment  quickly  became  evident  when 
European  amateurs  snared  scads  of  United 
States  stations  during  the  American  1200-mile 
qualifying  trials  alone.  Later,  when  the  test 
came  o(F?  American  signals  descended  on  Eu- 
rope like  crows  onto  a  corn  field.  And,  for  the 
first  time,  America  copied  signals  from  two  of 
the  countries  on  the  "other  $id&" 

Spurred  by  the  unqualified  success  of  the 
third  Trans-Atlantic  test,  the  ARRL  scheduled 
a  fourth  for  twelve  months  later.  Again  amateur 
excitement  flamed  fever  high.  But  the  fire 
died  down  before  the  fourth  ever  materialized. 
One  month  before,  two  New  Englanders 
worked  the  same  French  station  on  the  same 
night.  In  a  message  to  America  the  French- 
man said,  <4This  is  fine  day!"  How  true!  It 
brought  the  harmonically  related  wavelengths 
to  amateur  radio  and  ushered  in  the  era  of 
world-wide  DX. 

DX  fever 

Ham  enthusiasm  rocketed  sky-high  tallow- 
ing the  outstanding  success  of  the  third  Trans- 
Atlantic  test  of  December  1922,  Every  United 
States  district  got  across.   British   hams  heard 
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The    'pile-of-junk'    receiver  Schnell  used  to  receive  8AB's   transmissions. 


161  Americans  and  Canadians;  French  and 
Swiss  amateurs,  239,  And,  for  the  first  time, 
French  and  English  signals  spilled  over  the 
Atlantic  onto  American  soil.  All  in  the  200- 
meter  range.  "Why  then,"  asked  the  a  mate 
"no  contacts?  What  elusive  secret  holds  back 
QSOs?" 

Pacific  DX  seemed  easier.  Daily,  new  rec- 

- 

ords  came  to  light.  Amateur  6ALE  in  Reedley, 
California,  pushed  his  signals  into  1-land  and 
believed  he  set  a  CW  record.  (1ES  in  New 
England  copied  him  on  208  meters  for  several 
minutes).  6ZAC  in  Wailuku,  Maui,  Hawaii, 
then  startled  hamdoni  with  a  list  he  sent  to 
ARRL  showing  5-,  6-,  7-y  and  9-district  sta- 
tions he  copied  regularly.  Some  6*s  and  7's 
found  conditions  so  excellent  they  broadcasted 
messages  ''blindly"  to  6ZAC.  Providing  har- 
monic QRM  from  NFM's  arc  transmitter  at 
Honolulu  stayed  weak,  they  received  acknowl- 
edgement  of  their  transmissions  either  by  cable 
or  mail 

Now  a  buzz  of  comment  disproved  6ALE's 
claim  to  a  record.  Complainants  cited  6XAD*s 


Delov  at  his  operating  table  with  Grebe   13  receiver 
on  the  left. 


performance  from  Avalon,  Catalina  Island, 
California.  He  not  only  repeatedly  copied  sta- 
tions up  and  down  the  Atlantic  seaboard  and 
put  his  signals  into  their  territory,  he  worked 
many  of  those  he  heard.  And  he  didn't  use  a 
kilowatt  either.  Four  Western  Electric  VT-2 
tubes  made  up  the  transmitter  and  only  a  de- 
tector and  two  audio  stages  the  receiver.  Nu- 
merous S's  in  New  York  state  roared  from  the 
earphones  with  such  volume  6XAD  copied 
them  100  feet  away.  3AQR  at  Hershey,  Penn- 
sylvania, worked  him  just  about  any  time  he 
pleased  as  did  3ALN  in  Washington,  D.C.: 
8JL>  Cleveland;  and  9AJA  in  Chicago.  But  to 
cap  the  lot,  word  arrived  from  "down  under" 
that  Sidney,  Australia,  heard  6XAD*s  signals 
too. 

About  this  time  relaying  showed  it  could 
hold  its  place  in  the  crowd  also.  On  the  spur 
of  the  moment  one  night,  ARRL  headquarters 
at  Hartford,  Connecticut,  originated  a  message 
for  Hawaii  and  sent  it  out  over  their  station 
1AW.  It  read,  "What  time  is  it  there?"  In 
four  minutes  and  eighteen  seconds  thev  knew. 
"Eleven  thirtv-five.  A  new  record.  From  Hart- 
lord  to  Sleep\'  Eye,  Minnesota,  to  Hawaii;  and 
back  over  the  same  route.  Ten  thousand  miles 
in  just  over  four  minutes.  With  such  perform- 
ance how  much  longer  could  intercontinental 
QSO's  hold  out? 

In  Europe,  DX  fever  prevailed  too.  But 
methods  differed.  Where  United  States  hams 
built  sturdy,  professional  rigs  and  concentrated 
on  relaying,  the  "Continental  crowd*  stuck 
more  to  breadboards  for  easy  experimenting, 
Nevertheless,  they  all  aimed  for  the  same 
thing—  intercontinental  QSOs.  Not  corralled 
between  150  and  220  meters  like  the  Ameri- 
cans, many  foreign  hams  experimented  on  the 
shorter  waves.  One  of  these  experimenters, 
Leon  Deloy,  operated  on  various  short  wave- 
lengths from  his  home  at  55  Boulevard  Mont 
Huron.  Nice,  France.  Night  and  day  a  45  me~ 
ter  signal  poured  forth  in  his  shack  from  435 
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The  QSL  card  Fred  Schnell,  1  MO,  sent  8AB  after 
receiving   his  signals  November   25,    T923. 

miles    away.    Delov    possessed    a    vast   back- 

*  -  J 

ground  of  experience  with  the  higher  frequen- 
cies through  his  work  with  the  French  govern- 
ment communications  activity.  Operating 
under  the  call  SAB,  his  900-mile  shortwave 
contact  with  Scotland  stood  as  a  record  of  the 

day* 

During  the  third  Trans- Atlantic  tests,  only 
SAB  and  two  Englishmen,  2FZ  and  5WS, 
managed  to  force  their  signals  across  the  At- 
lantic to  America.  However  all  arrived  weak. 
Following  the  tests,  Deloy  dropped  back  from 
190  meters  to  the  short  waves  where  signals 
seemed  to  "go  places"  with  less  effort.  England 
immediately  confirmed  his  100-meter  signals 
loud  and  clear.  Continuing  to  operate  in  tins 
area  where  his  confidence  lay,  where  bound- 
aries of  nations  disappeared,  and  where  confu- 
sion reigned  from  lack  of  national  prefixes,  De- 
loy pondered  the  weakness  of  his  one  kilowatt 
Signals  in  America,  Why  did  American  signals 
come  in  so  loudK?  Many  boasted  onlv  flea 
power.  Determined  to  find  out,  he  booked  pas- 
sage for  America. 

Already  familiar  with  America  from  his 
Win  Id  War  I  stav  three  vears  before  in  the 
service  of  the  French  government.  France's 
leading  amateur  timed  his  visit  to  coincide 
with  the  2nd  National  ARRL  Convention  held 
m  Chicago  September  12  to  15.  Delighted  to 
see  such  a  distinguished  visitor,  ARRL  officials 
asked  him  to  speak.  They  knew  the  interest 
his  monthly  QST  column  held  for  the  group. 
Equally  conversant  in  English  or  French,  De- 
loy  explained  the  tendencv  of  French  ama- 
teurs  to  experiment  rather  than  relay,  and  in- 
formed the  gathering  that  the  fourth  Trans- 
Atlantic  tests  just  three  months  away  would 
find  three  new  French  kilowatts  vying  to  reach 
American  ears.  To  the  honor  of  "first  French 
station  to  hurdle  the  Atlantic/'  Deloy  vowed 
to  increase  8AB*s  renown  by  winning  out  over 
competition  and  participating  in  the  first  inter* 
continental  QSO* 


Deloy  talked  with  as  many  hams  as  possible 
at  the  convention  to  learn  all  he  could  of 
American  methods.  Later,  he  v  isited  a  number 
of  the  leading  amateur  stations.  His  visit  lasted 
(me  month.  Back  on  the  east  coast,  SAB  and 
Fred  Schnell,  ARRL's  Traffic  Manager,  agreed 
to  conduct  tests  as  soon  as  possible  to  try  to 
establish  the  first  intercontinental  contact.  De- 
loy promised  to  wire  1MO  when  ready.  Before 
sailing,  SAB  dropped  in  on  John  Reinartz  at 
South  Manchester,  Connecticut.  There  IXAM's 
tuned  feeder  system  immediately  captured  his 
interest.  Tuning  equalized  the  current  in  the 
antenna  and  counterpoise  decreasing  the  input 
power  and  raising  the  efficiency.  Intrigued. 
SAB  departed  for  France  determined  to  adopt 
the  idea  as  soon  as  he  got  back. 

Over  the  waves 

Deluv's  cable  to  Schnell  started  things  hum- 
ming in  IMG's  shack.  "WILL  TRANSMIT 
ON  200  METERS  FROM  9  TO  10  PM  EST 
NOVEMBER  25  -  DELOY".  Out  came  the 
American  Beauty  soldering  iron.  Amid  acrid 
fumes  of  heated  rosin  mingled  with  sweat, 
Schnell  raced  against  time.  The  receiver 
needed  some  redesign.  Peaked  for  reception 
in  the  amateur  150-  to  220 -meter  rang( 
Seh ii ell  felt  it  inadequate  for  the  lower  wave- 
length. Soon  a  new  front  end  replaced  the  old- 
Otherwise,  the  set  remained  much  as  it  was: 
a  couple  of  cardboard  tubes  with  a  few  turns 
of  wire  in  an  ordinary  tickler  circuit,  a  four- 
plate  condenser,  and  a  detector  followed  by 
one  audio  stage  all  spread  out  across  an  open 
breadboard.  In  the  words  of  some  ARRL  offi- 
cials at  the  time,  "Just  a  P^e  °f  junk." 

On  the  night  of  November  25th,  Schnell  and 
QST  Editor,  K,  B.  Warner,  sat  in  the  heated 
sun  parlor  of  their  shared  home  at  2S2  Fern 
Street.  West  Hartford.  Connecticut-  Outside 
snow  lay  on  the  ground.  The  remodeled,  non- 
descript receiver  spread  before  them  already 
tuned  to  100  meters,  A  clock  indicated  eight 


One  of  Leon  Detoy's  experimental  shortwave  set- 
ups. Note  250  watt  French  tubes. 
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RI-BAND     SSB    /    AM    /    CW     TRANSCEIVER 


MODEL     y S3 


Power  Supplies  Tailored  for 
Optimum    Performance 
Of   the  753. 


0 


0 


Model    751    Solid    State    AC 
Supply/Speaker   Console. 

Matching  table-top  companion 
unit.  Built-in  PM  speaker. 
Kit  $79,95  Wired  $109.95 


<D  t&  ® 


Model  752  Solid  State  Mobile 
Supply* 

For  use  with  12  volt  positive  or 
negative  ground  systems.  Fully 
protected   against   polarity   re- 
versal or  overload. 
Kit  $79.95  Wired  $109.95 


HEW  EICO  753  SSBIAM/CW  TRI-BAND  TRANSCEIVER 

Build  the  finest  of  SSB/AM/CW  tri-band  transceivers  with  200  watts  of 
SSB  punch  and  every  wanted  operating  facility,  plus  the  extra  reliability 
and  maintenance  ease  inherent  fn  kit  design.  Assembly  is  made  faster  and 
easier  by  VFO  and  IF  circuit  boards,  plus  preassembled  crystal  lattice 
filter.  Rigid  construction,  compact  size,  and  superb  styling  make  this  rig 
equally  suited  for  mobile  and  fixed  station  use.  The  new  EICO  753  is  at 
your  dealer  now,  in  kit  form  and  factory-wired.  Compare,  and  you  will  find 
that  only  the  753  has  all  these  important  features: 

■  Full  band  coverage  on  80,  40  and  20  meters."  Receiver  offset  tuning  (up 
to  — 10kc)  without  altering  transmitter  frequency.!  Built-in  VOX.a  Panel 
selected  VOX,  PTT  &  STANDBY/*  High  level  dynamic  ALC  to  prevent 
flat-topping  or  splatter  and  permit  the  use  of  a  linear  amplifier.*  Auto- 
matic carrier  level  adjustment  on  CW  and  AM.B  Dual  ratio  ball  drive  per- 
mits single  knob  6:1  rapid  tuning  and  30:1  vernier  bandspread  (over  10 
degrees  of  scale),*  Position  of  hairline  adjustable  on  panel,*  Illuminated 
S-meter/PA  Cathode  Current  Meter  and  tuning  dial,*  Fast  attack,  slow 
decay  AGC*  Grid-block  break-in  CW  keying,*  Product  detector  for  SSB 
and  CW,  triode  detector  for  AM,*  TR  relay  with  auxiliary  contacts  for  use 
with  high  power  linear  amplifier.        ■    Includes  mobile  mounting  bracket. 

ADDITIONAL  SPECIFICATIONS 

FREQUENCY  COVERAGE:  3490-4010kc,  6990-7310kcr  1389(M4410kc.  SSB  EMIS- 
SIONS: LSB  80  and  40  meters,  USB  20  meters.  RF  POWER  INPUT:  200  watts  SSB 
PEP  and  CW,  100  watts  AM,  RF  POWER  OUTPUT;  120  watts  SSB  PEP  and  CW, 
30  watts  AM.  OUTPUT  PI  NETWORK  MATCHING  RANGE:  40-80  ohms.  SSB  GEN- 
ERATION: 5.2  Mc  crystal  lattice  filter;  bandwidth  2.7kc  at  6db.  STABILITY:  400  cps 
after  warm-up,  SUPPRESSION:  Carrier-50db;  unwanted  stdeband-40db,  RECEIVER: 
Sensitivity  luv  for  10db  S/N  ratio:  selectivity  2*7kq  at  6db*  audio  output  over  2 
watts  (3.2  ohms).  PANEL  CONTROLS  &  CONNECTORS:  Tuning,  Band  Selector, 
AF  Gam,  RF  Gain,  MIC  Gain  with  calibrator  switch  at  extreme  CCW  rotation,  Hair- 
line Set  (capped),  Mode  (SSB,  AM,  CW,  Tune),  Function  (Offr  Standby,  PTT,  VOX), 
Carrier  Balance,  Exciter  Tune,  PA  Tune,  PA  Load,  Receiver  Offset  Tune,  MIC 
input,  phone  jack.  REAR  CONTROLS  &.  CONNECTORS:  VOX  Threshold,  VOX 
delay,  VOX  sensitivity,  AntNVOX  sensitivity,  PA  Bias  adjust,  S-Meter  zero  adjust, 
power  socket,  external  relay,  antenna  connector  key  jack,  accessory  calibrator 
socket  METERING;  PA  cathode  on  transmit,  S-Meter  on  receive.  SIZE  (HWD): 
5%"  x  14V4*  x  11**  POWER  REQUIREMENTS:  750  VDC  at  300  ma,  250  VDC  at 
170  ma,  -100  VDC  at  5  ma,  12.0  VAC  at  3,8  amps. 


The  Model  753  is  an  outstanding  value  factory-wired  at  $299.95. 


EICO 


For   FREE    Catalog    and   753   Spec,    Sheet   write   to    EICO    Dept. 
131-01     39th   Ave.,    Flushing,   N.  Y.    11352 
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Port  of  Defoy's  log  book  record  of  the  famous  in- 
tercontinental   QSO.    Note    the    "A"    before    1MO 

ond  1 XAM  used  by  him  to  designate  American 
stations.  International  identifying  prefixes  didn't 
go  into  effect  until  January   1,    1929. 


fifty-two.  They  waited*  Faces  tense  with  anxi- 
ety and  expectation,  they  watched  the  remain- 
ing minutes  tick  by.  Now  only  five  .  .  .  three 
•  .  .  two  .  •  .  With  fifteen  seconds  to  go,  they 
unconsciously  bent  forward  concentrating  on 
the  background  noise  coming  from  the  loud- 
speaker. 

At  Nice,  France,  a  city  back  from  the  Medi- 
terranean sea  with  mountains  in  the  distant 
the  climate  of  Miami,  Florida,  prevailed.  In  a 
few  minutes  the  clocks  would  strike  three. 
Above  a  certain  three-story  house  an  inverted 
TL"  four-wire-cage  flat-top  swayed  slightly  in 
the  night  breeze  stretched  tightly  between  3- 
foot  spreaders  76  feet  above  ground,  A  46- 
foot-long  two-wire  lead-in  slanted  down  from 
one  end  and  disappeared  into  a  lighted  third- 
story  room.  Completing  the  radiating  system, 
a  cage  counterpoise  three  feet  in  diameter  ex- 
tended nearly  under  the  antenna  from  the 
radio  room  to  a  terminus  six  feet  above 
ground.  Inside  the  room,  his  features  bathed 
in  the  soft  glow  from  a  pair  of  2  50- watte  rs, 
Lron  Deloy  sat  at  the  operating  table  his  hand 
poised  above  the  key,  He  waited  for  200  GMT 
sharp. 

Before  him  spread  a  breadboard  transmitter 
patterned  after  the  modified  Hartley  of  John 
Reinartz,  However,  in  place  of  the  single  50- 


watt  tube  used  at  1XAM.  Deloy  used  a  pair  of 
SXF.  250-watt  French  tubes  in  parallel  The 
plate  to  filament  resistance  of  a  French  50- 
watt  tube  served  as  a  grid  leak— a  suggestion 
of  another  American  amateur,  T,  Appleby.  To 
the  right  of  the  transmitter  lay  the  high  volt- 
age power  Supply-  Four  transformers,  with 
primaries  in  parallel  and  secondaries  in  series, 
raised  Nice's  110  volt  25-cycle  house  current 
to  5000  volts  and  socked  the  oscillator  plates 
with  raw  a-c\ 

The  receiver  sat  at  Deloy  "s  left.  A  Grcbe-13, 
This  special  amateur  receiver  contained  one 
stage  of  tuned  ri.  loosely  coupled  to  a  detector 
and  tuned  from  HO  to  300  meters.  In  addition 
to  this  professional  job,  Deloy  possessed  other 
receivers  including  an  experimental  superhet. 
As  he  watched  the  final  seconds  tick  by,  he 
wondered  if  tonight's  attempt  would  bring 
success.  A  previous  try  with  1CKF  of  Con- 
necticut from  January  26  to  February  3  the 
past  winter,  failed.  One  second  left!  The  hand 
over  the  key  moved,  Lights  in  the  shack 
dipped  and  a  loose  lamination  buzzed. 

Promptly  at  9  PM  a  strong,  fluttering  gargle 
snapped  the  tension  at  1MO.  Readability  ex- 
tended to  twenty-five  feet,  Deloy,  or  some  lo- 
cal? Impatiently  Schnell  and  Warner  waited 
as  the  operator  slowly  sent.  ARRL  came 
through  first  followed  by  the  cipher  group 
GSJTF,  Then  all  doubt  vanished.  The  calling 
station  signed  SAB  French!  Deloy  sent  for  one 
hour.  A  call  from  1MO  to  John  Reinartz  de- 
termined that  1XAM  received  the  French- 
man's signals  equally  well.  There  two  stages 
of  audio  behind  a  Reinartz  tuner  produced 
room  volume  from  a  loudspeaker.  Schnell  ca- 
bled Deloy  the  good  news. 

Encouraged  by  Schnell's  cablegram,  8AB 
sent  two  messages  **blind"  the  next  night.  One 
conveyed  most  hearty  greetings  from  nch 
to  American  amateurs;  the  other  proposed  try- 
ing a  "two-way"  near  100  meters  the  follow- 
ing night.  The  second  message  fostered  a  bee- 
hive of  activitv  at  1MO  and  IX AM.  One 
hundred  meters  lay  outside  the  amateur  band; 
to  transmit  on  that  wavelength  required  a  spe- 
cial license.  Could  they  get  one  in  time? 
Schnell  cabled  SAB  acknowledgement  of  both 
messages.  The  next  day  he  and  1XAM  dashed 
to  Boston  to  plead  their  case  with  the  Radio 
Inspector.  Both  emerged  with  a  temporary 
ticket.  Back  at  their  stations,  Schnell  tuned  to 
110  meters  and  Reinartz  settled  on  115,  Ready 
at  last,  they  nervously  awaited  the  transmis- 
sion from  France, 

Deloy  didn't  keep  them  waiting,  At  9:30 
FM  his  3-ampere  signals  pounded  in  again  as 
he  called  America  for  one  hour  and  sent  two 
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more  messages.  Then  he  signed  asking  for  a 
QSL,  Schnell  pressed  his  key;  One  and  a  half 
amperes  surged  through  balanced  feeds-  One 
excited  the  six-wire  cage  antenna  twelve  inches 
across  and  TO  feet  high;  the  other,  a  six-wire 
counterpoise  with  the  wires  fanned  out  at  one 
end,  Behind  the  L20-cycle  note,  four  50- wait- 
ers operated  in  a  self -rectified,  pushpull-paral- 
lel  circuit  with  1500  volts  on  the  plates.  Five 
kilocycles  away,  Reinartz  transmitted  too.  If 
one  couldn't  eel  across,  perhaps  the  other 
would,  Schnell  finished  his  long  call  and 
signed    INK).   Tension  soared* 

Deloy  came  right  back.  Asking  Reinartz  to 
QRX,  he  sent  the  following  to  Schnell;  <£R  R 
QRK  UB  SIGS  QSA  VY  OXE  FOOT  FROM 
PHONES  ON  CREBE  FB  OM  HEARTS 
CONGRATULATIONS  THIS  IS  FINE  DAY 
.  .  .  "  A  few  messages  followed  then  some 
rag-chewing  with  the  Frenchman  by  Warner, 
Reinartz,  and  Schnell.  Finally,  as  daylight 
broke  in  southern  Fiance,  transmitter  trouble 
developed  at  BAB  and  Deloy  hurriedly  left  the 
air. 

Conclusion 

The  3400  mile  8AB-1MO/1XAM  contact 
awakened  American  hamdom  to  the  value  of 
shortwaves.  As  more  and  more  amateurs  lis- 
tened on   100  meters,  8AB's  range  extended  to 
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Leon  Deloy  or  the  streets  of  Nice,  France,  41  years 
after  the  famous  Franco-American  QSO. 


California  then  on  to  the  countries  "down  un- 
der". Western  hams  in  the  United  States  who 
already  received  200  meter  "heard"  reports 
from  as  far  a\v;i\  as  New  Zealand,  envisioned 
the  shorter  waves  transforming  these  reports 
into  intriguing  QSOs.  Now  American  amateurs 
shouted  for  what  they  wouldn't  use  a  few 
years  before.  The  resultant  clamor,  with  full 
ARRL  support,  fell  on  friendly  Government 
ears.  On  July  24,  1924,  the  Department  of 
Commerce  reduced  the  existing  band  from 
220  to  200  meters  and  assigned  the  harmoni- 
cally-related bands  to  the  hams. 

As  Americans  hams  became  active  on  the 
new  bands,  contacts  soon  jumped  national 
boundaries  and  ran  into  the  same  difficulty 
Deloy  experienced  some  time  before— identifi- 
cation. A  2AB  might  operate  in  Spain,  Fiance, 
or  the  United  States.  Deloy  solved  the  prob- 
lem b\  wiiting  initials  ahead  of  the  call.  In 
his  loff  book  *G"  stood  for  Great  Britain  and 
"A"  for  America.  Later,  "intermediates"  be- 
tween calling  and  called  stations  helped.  But 
the  problem  stayed  unsettled  until  January  1, 
1929,  when  prefixes  agreed  to  at  the  Wash- 
ington    International     Conference    went    into 

effect . 

Today,  Fred  Schnell  operates  from  Florida 
under  the  call  W4CF.  Leon  Deloy  whom  a 
Canadian  once  called  "the  father  of  short- 
waves",  remains  inactive  in  Monaco  land- 
locked by  a  Principality  law  that  forbids  trans- 
mission outside  the  country.  Reinartz,  whose 
transmitter  circuit  all  three  stations  used,  in 
later  years  operated  K6BJ  in  California  until 
he  became  a  silent  kev  October  5,  1964. 
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Jim  Fisk  WA6BS0 


Transistor  Meter  Amplifiers 


Sensitive  meter  movements  are  the  backbone 
of  all  accurate  electronic  measurements  but 
their  expense  limits  their  use  to  all  but  the 
most  costly  instruments.  If  you  have  priced  a 
0-23  or  0-50  microampere  meter  in  the  past 
few  years  you  know  why  inexpensive  meter 
amplifiers  are  useful*  At  one  time  sensitive 
meters  could  be  obtained  quite  inexpensively 
on  the  surplus  market,  but  nowadays  even  sur- 
plus meter  prices  are  prohibitive. 

With  transistors  it  is  quite  easy  to  build  a 
meter  amplifier  that  is  inexpensive,  portable, 
and  extremely  sensitive.  Depending  on  the 
planned  usage,  several  types  of  amplifiers  are 
available  which  are  suitable  for  this  purpose. 
These  circuits  vary  all  the  way  from  the  most 
simple  to  the  quite  exotic.  Of  course,  the  sim- 
ple circuits  are  limited;  the  more  sophisticated 
circuits  allow  for  such  things  as  gain  control, 
linearity  and  meter  zeroing.  In  most  cases  drift 
in  a  properly  designed  unit  will  be  negligible. 

Most  amateurs  are  familiar  with  the  simple 
meter  amplifier  circuit  shown  in  Fig,  1,  This 
arrangement  has  been  used  extensively  in  tran- 
sistorized "grid-dip"  meters  and  other  units 
where  only  relative  readings  are  of  interest, 
In  this  circuit  the  only  components  are  a  tran- 
sistor and  its  associated  battery;  you  can't  get 
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Fig.  1 .  Simple  meter  amplifier, 


much  simpler  than  that!  Admittedly,  this  cir- 
cuit is  very  limited  and  suffers  from  several 
serious  disadvantages.  Probably  foremost 
among  these  limitations  is  that  the  gain  is  dic- 
tated completely  by  the  transistor.  Further- 
more, if  the  transistor  is  chosen  without  a  little 
forethought,  meter  drift  may  become  very 
serious.  For  this  reason,  a  silicon  transistor 
with  extremely  small  reverse  leakage  should  be 
used.  Linearity  may  also  be  a  problem  in  some 
applications,  but  where  only  relative  readings 
are  of  interest,  this  may  usually  be  neglected. 

A  more  generally  useful  transistorized  meter 
amplifier  is  shown  schematically  in  Fig,  2. 
This  bridge  type  circuit  overcomes  the  major 
disadvantages  of  the  simple  circuit  by  the  ad- 
dition of  three  resistors.  The  gain  control  and 
the  transistor  form  one  leg  of  the  bridge  while 
the  zero  control  forms  the  other.  Since  the 
circuit  is  essentially  a  voltage  amplifier,  gain 
is  easily  controlled  as  is  linearity.  In  the  simple 
circuit  previously  described,  the  gain  was  dic- 
tated by  the  current  gain  of  the  transistor,  but 
in  the  bridge  arrangement  almost  any  desired 
amount  of  gain  may  be  obtained  by  the  proper 
choice  of  resistances. 

In  the  bridge  circuit  a  small  current  at  the 
transistor  base  is  amplified  by  the  transistor  to 
a  larger  current  in  the  collector;  the  increase 
in  collector  current  reduces  the  voltage  at  the 
collector  and  unbalances  the  bridge.  The 
amount  of  unbalance  is  indicated  on  the  milli- 
ammeter*  Since  the  voltage  gain  of  a  transistor 
circuit  is  proportional  to  the  collector  load  re- 
sistance, this  circuit  may  be  adjusted  to  nearl 
any  specified  gain.  Because  of  its  shunting 
effect,  the  optimum  value  of  zero  adjusting  re- 
sistance is  determined  by  circuit  gain, 
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It  is  not  absolutely  necessary  to  use  the 
2N3392  transistor  shown  in  the  diagram,  but 
other  transistor  types  will  likely  require  differ- 
ent resistance  values.  This  particular  transistor 
was  chosen  on  the  basis  of  cost  (69*)  and  low 
leakage  current  (0.1  microampere  at  room  tem- 
perature). Silicon  transistors  are  recommended 
for  this  circuit  because  they  are  less  suscepti- 
ble than  germanium  to  the  effects  of  temper- 
ature. 

As  shown  in  Fig.  29  the  gain  of  this  circuit 
may  be  varied  to  almost  any  desired  amount 
In  the  most  sensitive  arrangement  (gain  of 
75-100)  a  one  milliampere  meter  movement 
may  be  used  to  measure  a  full  scale  current  of 
ten  microamperes.  This  is  sensitive  enough  for 
nearly  any  application;  if  used  in  a  voltmeter, 
this  corresponds  to  100,000  ohms  per  volt. 

One  small  word  of  caution  should  be  ex- 
tended concerning  the  choice  of  a  meter  move- 
ment. A  good  name  brand  meter  should  be 
used  if  at  all  possible.  Most  of  the  cases  of 
nonlinearity  associated  with  this  circuit  have 
been  traced  to  inexpensive  meters.  The  low 
cost  Japanese  meters  are  particularly  bad  in 
this  respect;  scale  nonh'nearities  on  the  order 
of  20%  are  not  unusual,  at  least  on  the  units 

1  have  tested.  Of  course,  it's  like  anything  else, 
you  pay  your  money  and  take  your  choice. 

Adjustment  of  this  circuit  is  simplicity  itself. 
With  no  input,  turn  the  circuit  on  and  adjust 
the  zero  gain  control  so  that  the  needle  is  off 
the  pin.  Use  a  little  care  during  this  initial 
operation  because  the  circuit  wall  probably  be 
extremely  unbalanced.  The  use  of  a  small 
shunting  resistance  or  "meter  protector"  is  rec- 
ommended in  the  initial  phases  of  zeroing  to 
prevent  damage  to  the  instrument.  After  the 
initial  zero  is  obtained,  each  time  the  gain 
potentiometer  is  changed  it  is  necessary  to  re- 
zero  the  circuit. 

The  meter  is  calibrated  by  applying  a  known 
current  to  the  base  of  the  transistor  and  alter- 
nately adjusting  the  gain  and  zero  controls 
until  the  desired  full  scale  reading  is  obtained. 
For  instance,  10  microampere  amplifier  could 
be  calibrated  with  a  1  megohm  resistor  in 
series  with  the  transistor  base  and  a  10  volt 
battery.  This  arrangement  would  provide  10 
microamperes  full  scale.  To  check  linearity,  a 

2  megohm   resistor  (5  microamperes)   should 
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Fig.  2.  Bridge  type  meter  amplifier. 


Fig.  3.  Nufl  amplifier, 

provide  a  half-scale  reading* 

Incidentally,  one  advantage  of  the  bridge 
type  meter  amplifier  is  that  zero  current  may 
be  set  at  any  point  on  the  meter.  In  other 
words,  a  regualr  meter  could  be  used  as  a 
zero  center  instrument  If  the  10  microampere 
circuit  were  adjusted  to  zero  center,  a  5-0-5 
microampere  device  would  result;  just  try  pric- 
ing an  instrument  with  that  sensitivity  I  Use  of 
very  large  currents  with  a  zero  center  may  not 
provide  useable  results  however,  because  the 
circuit  does  not  have  much  negative  range, 

A  simple  meter  amplifier  designed  for  use 
with  zero  center  meters  and  useful  in  null  net- 
works is  illustrated  in  Fig.  3.  It  is  particularly 
useful  in  instruments  where  high-accuracy 
measurements  are  necessary  but  a  relatively 
rugged  inexpensive  meter  movement  is  re- 
quired. 

In  this  circuit  a  pair  of  complimentary  tran- 
sistors are  operated  in  push-pull,  The  current 
gain  of  the  amplifier  with  the  transistors  shown 
varies  between  50  and  100,  the  nominal  range 
of  the  transistors  shown  in  the  circuit.  If  more 
gain  is  desired,  the  transistors  may  be  cas- 
caded. Due  to  the  complimentary  nature  of 
the  circuit,  it  is  extremely  stable  with  temper- 
ature; drift  of  between  0.2  and  0,1  micro- 
amperes has  been  experienced  over  a  three 
hour  period. 

The  resistance  of  the  potentiometer  is  not 
at  all  critical:  it  is  used  simply  to  center  the 
needle  of  the  meter.  Almost  any  junk-box 
potentiometer  will  work. 

Although  the  use  of  matched  transistors  is 
not  required,  the  unit  will  be  considerably 
more  stable  if  matched  devices  are  used.  The 
Amperex  2N2430  and  2N2706  may  be  ob- 
tained as  a  matched  pair  under  the  part  num- 
ber 2N2707,  The  matched  pair  is  only  about 
lOtf  more  than  the  individual  transistors  so  is 
well  worth  it  in  terms  of  the  excellent  results 
obtained.  The  main  disadvantage  of  this  cir- 
cuit is  that  both  negative  and  positive  batteries 
are  required,  but  considering  the  simplicity  of 
the  circuit,  this  is  not  considered  to  be  too 
serious, 
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Don  Parks  W0HMO 
702  Park  Street 
Rolla,  Mo.  65401 


Twixer 


Add  six  to  your  Twder 


After  building  a  simplified  6  meter  version 
of  K8KDX/6*s  6  and  2  meter  portable1,  I 
became  intrigued  with  the  idea  of  adding  6 
meter  (50  to  52  mc.)  coverage  to  my  Heath- 
kit  Twoer. 

It  was  desirable  to  get  a  rig  which  used  as 
much  of  the  Two'er's  circuits  as  possible,  For- 
tunately, by  reworking  the  power  supply  a 
bit,  one  section  of  the  Tx/Rx  switch  was  freed 
to  be  used  to  switch  the  6  meter  antenna.  The 
Tx/Rx  switch  will  now  serve  whichever  rig 
is  on.  Band  switching  is  done  in  the  filament 
line,  and  the  tubes  are  wired  to  allow  for  6 
or  12  volt  operation.  The  result  of  tins  article 
is  a  6  and  2  meter  rig  in  the  Two'er  case. 
Handy! 
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Fig,  K  Rewiring  of  the  Two'er  filaments. 


The  receiver  uses  a  6U8,  the  triode  half  as 
a  super-regenerative  detector,  the  pentode  half 
as  an  RF  amplifier.  The  regeneration  pot  on 
the  rear  apron  controls  either  the  Two'ers  de- 
tector or  the  new  6  meter  detector.  In  my 
unit,  setting  the  pot  on  2  meters  proved  to  be 
satisfactory  on  6  also.  The  Twoer  detector 
plate  choke  is  now  common  to  both  bands  as 
is  the  audio  section. 

The  triode  half  of  a  6BA8  function  as  a 
third-overtone  oscillator  to  drive  the  pentode 
half  which  doubles  to  6  meters.  This  allows 
the  use  of  8  mc  crystals.  I  have  found  this 
transmitter  to  be  quite  adequate  for  local 
work.  The  Two'er  audio  section  supplies  mod- 
ulation in  transmit. 

Changes 

The   addition   and    changes   were   done   in 
four  parts. 
PART  1         Filaments  and  filament  switch. 

1)  Add  the  dpdt  slide  switch  between  and 
below  the  Two'er  tuning  capacitor  and 
Tx/Rx  switch.  Be  sure  this  switch  will 
clear  the  variable  capacitor  and  the  out- 
side case. 

2)  Wire  the  Two'er  filaments    (as  shown   in 

I.  73,  March  196/>,  pag^  A  Six  and  Two  Portable. 
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2  V    FRONT    VIEW 


1) 

2) 


Fig.  2.  Upper  front  panel  additions  to  the  Two'er. 

Fig;  I)   to  the  switch,  The  6  meter  fila- 
ments will   be  added   later, 

PART  2         Tx/Rx  switch,  antenna  jack,  and 

power  supply. 
Move  the  wire  from  lug  2  of  switch  Z 
to  lug  1  of  terminal  Q.  (use  longer  wire) 
Remove  the  wires  from  lug  3  of  switch  Z. 
One  wire  goes  to  lug  3  of  capacitor  I;  re- 
move this  wire  completely.  The  other  wire 
goes  to  lug  3  of  terminal  AA;  this  wire 
now  will  go  to  lug  2  of  terminal  S, 
Remove  the  output  detector  diode,  termi- 
nal F?  jack  G,  and  associated  wiring. 
Mount  the  type  antenna  fitting  you  intend 
to  use  in  the  vacant  hole. 

4)  Add  a  heavy  wire  from  lug  3  of  switch  Z 
to  the  new  antenna  fitting.  Keep  this  wire 
away  from  the  chassis. 

5)  Replace  R14  with  a  4  H  100  ma  choke. 
Move  C31  and  C32  to  make  room  for  the 
choke* 

6)  Change  R 15  to  a  2.2k  2W. 


3) 
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Top  view  of  the  Twixer  showing  the  subassembly 
in  place. 

PART  3         Upper  front  panel  additions, 

1)  Since  most  hams  will  be  using  junk  box 
parts,  Fig.  2  only  shows  where  the  com- 
ponent should  be  centered. 

2)  Drill  the  necessary  holes  and  mount  the 
components  (except  the  Receiver  variable 
tuning  capacitor), 

3)  See  Fig.  4  for  details  on  the  receiver  tuner. 
Mount  the  receiver  variable, 

4)  Install  Lll  just  above  and  behind  terminal 
capacitor,  the  other  end  goes  to  C15  in 
the  Twoer. 
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Fig.  3,  Schematic  of  the  added  six  meter  components.  Cathode  resistor  of  the  6U8  is  470  ohms*  L10  is 
25  turns  #28  enamelled  of  Va  inch  iron  core  form.  LI  1  is  7  turns  #16  tinned,  3/s  inch  diameter,  spaced 
one  turn.  Link  is  one  turn  #20  insulated.  L  12  is  6  turns  #28  enamelled  on  Va  inch  iron  core  form.  Its 
link  is  1  turn  #20  insulated*  LI 3  is  6  turns  #28  enamelled  on  Va  inch  iron  core  form,  RFC  is  two  layers 

#28  enamelled  close  wound  on  3.3  k  Vi  watt  resistor. 
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Amaieuk  Radio 

Handbook 


The  Radio  Society  of  Great  Britain 
Amateur  Radio  Handbook 

This  fabulous  540  page  hardbound  handbook  completely  and 
thoroughly  covers  every  aspect  of  amateur  radio;  tubes, 
transistors,  receivers,  transmitters,  vhf  gear,  antennas,  side- 
band, FM,  mobile  equipment,  noise  and  interference,  propo- 
gation,  keying,  modulation,  power  supplies,  measurements, 
operating  and  station  layout  and  much,  much  more.  It  is 
completely  illustrated  with  photographs  and  drawings.  This 
handbook  is  very  well  written  and  completely  understand- 
able. The  RSGB  tries  to  help  hams  improve  themselves,  so 
it  includes  much  necessary  technical  data  that  some  Ameri- 
can handbooks  ignore.  For  instance,  suppose  you  want  to  de- 
sign a  linear  for  SSB.  The  Brand  X  Handbook  devotes  about 
four  pages  to  description,  including  a  table  of  typical  values 
of  popular  tubes*  The  RSGB  Handbook  gives  13  pages  to 
them,  plus  many  pages  of  construction,  figuring  bias,  resting 
current,  circuit  constants,  efficiency,  etc.  The  RSGB  Hand- 
book is  a  necessity  for  the  building,  technically  minded  ham, 
Even  if  you  don't  build,  this  book  will  help  you  understand 
your  equipment  and  radio  better.  In  stock  for  immediate 
delivery  if  you  order  now.  $5,50 

The  RSGB  Radio  Data  Reference  Book      The  RSGB  Amateur  Radio  Circuits  Book 


M*  HAC(L  MIHM-llltW 


This  Reference  Book  Is  the  best  we've  seen.  It  has  Just 
about  everything'  you  want  to  look  up  in  it.  It  gives  you 
all  of  the  pages  missing  from  your  Brand  X  Handbook, 
All  of  the  formulas,  graphs  and  tables  you'll  ever  need  on 
RF  power  amplifiers >  pi  nets,  tanks,  niters,  antenna  de- 
sign* coils  math,  etc,  are  in  this  one  book,  It's  hard- 
bound with  traditional  English  quality,  so  won't  fall  apart 
after  a  few  months  use  as  paper-bound  books  sometimes 
do.  If  you  build,  If  you  want  to  be  able  to  use  your  equip* 
ment  properly*  you  need:  this  book.  In  stock  If  you  hurry, 

only  $2.25 


Suppose  you  want  to  build  something.  Are  you  going  to 
have  to  look  through  dozens  of  books  and  old  magazines 
to  find  a  schematic?  Not  If  you  have  the  RSGB  Amateur 
Radio  Circuits  Book.  It  gives  you  almost  all  the  sche- 
matics you  might  need  In  one  convenient  handbook  that 
has  a  special  durable  ring  binding  that  permits  It  to  lie 
open  while  you  work.  This  book  covers  tubes  and  semi- 
conductors, receivers,  transmitters,  power  supplies,  anten- 
nas, etc.  In  stock  If  you  order  now.  only  $1.75 
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Peterborough,  N.H.  03458 


5)  Install  the  .001  uf  capacitor  at  L10.  Also 
run  a  22k  resistor  to  lug  2  of  terminal  AA. 

6)  Run  the  other  end  of  the  .001  \d  capacitor 
to  the  crystal  socket.  Also  put  in  the  50  pf 
capacitor, 

PART  4         New  subchassis. 

1)  Make  the  new  subchassis  as  shown  in  Fig. 
5,  The  %  inch  lip  will  have  to  be  notched 
to  fit  around  V4.  The  panel  should  be 
bolted  in  1%  inches  from  the  Two'er  front 
panel j  after  it  is  wired. 


2)  Install  sockets  for  V10  and  VI L 

3)  Wire  up  the  sockets.  All  leads  going  to 
front  panel  controls,  or  to  the  Two'er  cir- 
cuit, should  be  left  long  enough', 

4)  Put  the  panel  in  place  and  drill  convenient 
holes  for  mounting.  Also  drill  holes  for 
running  the  wires  from  this  assembly 
through  the  Two'er  chassis, 

5)  Make  a  strap  to  secure  the  upper  end  ol 
this  assembly  to  the  front  panel. 

6)  Secure  all  the  loose  leads  from  the  new 
assembly    (see  Fig.   3). 

TESTING 


ASSEMBLY    BELOW    IS   HELD    TO   FROffT 
RfcNEL    BY    VOR   CAa&OTOR   WTG-  HOWE 
MAKE    SURE    M    SLUG    OF    L©   WILL 
CLEAR    TtC    OUTER    CASE 


1) 


Put  the  filament  switch  in  the  6  meter  po- 
sition. Turn  on  the  power.  If  the  filaments 
light,  and  there  is  no  smoke,  adjust  the 
Two  er  regeneration  control  of  the  regen- 
erative hiss.  Adjust  L13  to  get  the  tuning 
range  to  6  meters.  On  a  weak  signal  peak 


Fig,   4,    left.   Details  of  capacitor  and  coil   tuning 
assembly. 

Fig,  5,  right.  Details  of  the  new  subassembly. 
Front  view  of  the  Twixer, 


2)  Plug  a  8  trie  crystal  for  6  meters  into  the 
new  crystal  socket.  Put  the  Tx/Rx  switch 
in  the  Tx  position.  Adjust  L10  for  maxi- 
mum output  (use  a  grid  dipper  in  the 
diode  position)  at  24  mc.  Adjust  the  3-15 
pf  capacitor  for  maximum  50  me  output 
(use  a  small  pilot  lamp  for  a  dummy  load). 
That's  it.  You  now  have  a  Twixer  Two'er. 

,  ,  .  W0HMQ 


48 


73   MAGAZINE 


AMATEUR  TELEVISION  is  the  EXCITING  NEW  FRONTIER 
GO  ON  THE  AIR  NOW  WITH  A  VANGUARD  TV  CAMERA 


1 


Model   400  for  TV  channels  2-6  (closed 

circuit) 
Model    440   for  ATV  436-450   mes. 


Only  $149,95 
less  vidicon 
and  tens. 


25    mm,    F1.9    normal    angle    lens    in    focusing    MC"    mount 
$18.95 

Other    lens    available    from    $15    to    $250    for    our    fantastic 
fl.4   ZOOM    tens. 

Complete   description    in    our   catalog   for    10c. 


Vidicon  tubes: 

7038 

7735A 

Grade  A 

$35.00 

$100.00 

Grade  B+ 

$75.00 

$  90,00 

Grade  8 

$60.00 

$  75.00 

Grade  C  Our  choice   of  any  type    1"  vidicon,    new  or   used — 
guaranteed   to   give    satisfactory    service   for  amateur 
$35.00 


use. 


The  VANGUARD  Models  400  and  440  are  factory  assembled  with  the  some  precision  as  our  indus- 
trial cameras  now  in  continuous  duty  throughout  the  U.S.  Complete  with  self-contained  synchroniz- 
ing generators,  4  me.  video  amplifiers,  power  supply,  tripod  base  plate  and  low  power  TV  transmitter 
which  can  easily  be  increased  with  simple  linear  amplifiers.  Illumination  can  be  as  low  as  1  foot-candle 
when  using  our  vidicon  and  lens.  Picture  sharpness  is  guaranteed  to  be  equal  to  the  best  capabilities 
of  any  standard  525  line  TV  receiver.  Modular  construction  and  printed  circuits  permit  quick  replace- 
ment and  servicing  of  major  circuits.  Weighs  1 1   lbs. — measures  appro*.  8"  x  6"  x  6". 

Crystal  controlled  horiiontal  scan  available  on  either  model  for  only  $20.00  more.  Add  the  suffix  X 
to  model  number. 

Building  your  own  TV  camera?  Our  complete  line  of  tested  circuit  modules  and  deflection  yokes  will 
save  you  much  time  and  money.  Fully  described  in  our  catalog  for  10*  coin  or  stamps. 


Available  in  the  following  models: 
Model        Input  mc.         Output  mc.  Price 


$1 1 .95  up 


2M 

/300-D 
J  300-E 
\  300-F 

'300-G 

144448 

144-145 
144446 
144  148 

50-54 
.6  16 

28*30 
1448 

$12.95  ppd. 
$12.95  ppd. 
$12.95  ppd. 
$12.95  ppd. 

6M 

(300  B 

J3Q0-C 
(300-J 

50-51 
50-54 
50-52 

-64*5 
1448 

28-30 

$12,95  ppd. 
$12,95  ppd. 
$12.95  ppd. 

2  DM 

300-6 

14.0-14.35 

1.04,35 

$11.95  ppd. 

CB 

300-A 

26,96527.255 

1.04,29 

$11.95  ppd. 

wwv 

300-H 

5.0 

1.0 

$11.95  ppd. 

Int'l, 

300-1 

9.0-10*0 

.64.6 

$11.95  ppd. 

CHU 
CHU 

300-K 
3004 

7.3 
3.35 

1.0 
1.0 

$11.95  ppd. 
$11.95  ppd. 

Marine 

300-M 

2-3 

.b'l .6 

$11.95  ppd. 

Aircraft 

f  3Q0-N4 

I  300-N5 

121  122 
122-123 

.64.6 
.64.6 

$13.95  ppd. 
$13.95  ppd. 

VANGUARD 


Fire.  Poll 
etc. 

CUSTOM 
MADE 


ce 


300- P        155456 


300 -X 


.64.6 


TRANSISTORIZED   CONVERTERS 

New  series  300  with  3  VHF-UHF  transistors,  crystal-con* 
trolled  oscillator,  tuned  R.F,  stage  and  low  noise  mixer. 
One  microvolt  sensitivity.  More  than  30  high  quality  parts 
carefully  assembled  and  tested.  Measure  only  3M  x  2w*  tl 


Choice  of  1  input  freq 
and  I  output  freq,  be- 
tween .6  and    160  mc 

Allow  4-6  weeks  delivery  on  300  X 


$13.95  ppd. 
$14.95  ppd. 


V\  Operate  at  12  volts  DC  4-5  ma.  All  above  converters 
are  supplied  with  Motorola  type  connectors.  For  two 
SO-239  connectors  instead,  add   75c. 


Nuvistor  converters  available  from  $10.  Circuit  modules  and  government  surplus  equipment  also  available.  Send  1Q# 
coin  or  stamps  for  complete  catalog. 

For  prompt  shipment  please  include  postal  money  order  or  cashier's  check.  CODfs  must  include  20%  deposit. 
New  York  City  residents  add  5%  sales  tax.  New  York  State  residents  add  2%  sales  tax.  Include  sufficient  post- 
age  for  all   items  except  converters  and  circuit   modules   which   are   postpaid. 


VANGUARD  LABS 


Dept.  H 

196*23  Jamaica  Ave. 

Hollis,  N.Y.   11423 
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Cdr.  Gay  Mi  I  i  us  W4NJF 
421    Saddle   Rock   Rd. 
Norfolk,  Virginia 


A  Line  About 
Line  Noise 


The  other  day  the  family  left  me  alone 
with  the  house  and  it  was  peaceful,  I  sat 
down  at  the  rig  with  full  intentions  of  enjoy- 
ing a  few  hours  of  DX-chasing  or  rag-chew- 
ing, whichever  seemed  most  probable.  With 
the  earphones  in  place,  the  warmed  tubes  of 
my  hearing  aid  greeted  me  with  the  loudest 
racket  I  have  ever  heard.  My  S-meter  spun 
over  to  S-9+  without  a  signal  coming 
through.  Needless  to  say,  my  spirits  chopped 
to  rock  bottom  and  my  relaxation  was  shat- 
tered. After  a  few  choice  invectives,  I  started 
to  turn  to  a  new  mystery  book.  However, 
having  had  this  experience  before,  something 
inspired  me  to  start  researching. 

The  first  reaction  was  to  vank  out  the  an- 


ten n a  lead  to  the  receiver.  When  this  was  ac- 
complished, the  noise  stopped.  Here  was  my 
assurance  that  the  interference  was  probably 
generated  by  a  source  outside  of  the  shack*  I 
knew  what  I  could  do:  call  the  power  com- 
pany.  The  power   company   has   a   group   of 

lined  men  whose  job  is  to  track  down  radio 
interference  emanating  from  their  installations 
and  they  usually  locate  the  trouble.  However, 
I  also  had  learned  another  tiling:  it  is  much 
better  to  tell  the  power  company  approximate* 
ly  the  location  of  the  noise  or  where  I  thought 
it  was  being  caused,  Such  information  can 
speed  their  search  immeasurably,  This  meant 
I  must  embark  on  a  small  transmitter  hunt 
with  my  mobile  gear.  Tracking  down  line 
noise  is  no  art  and  takes  little  skill.  It  takes 
patience.  It  can  be  done  with  a  mobile  ama- 
teur receiver  or  with  a  transistorized  broad- 
cast receiver,  but  the  latter  is  not  as  sensitive, 
does  not  have  an  S-meter  and  is  not  too  di- 
rective. Consequently,  it  is  better  to  use  mo- 
bile gear  for  this  work. 

Last  winter  I  was  cursed  with  a  noise  which 
was  intermittent— loud  crashes  every  few  sec- 
onds—as  if  two  wires  were  striking  together 
or  as  if  a  branch  was  hitting  a  live  wire  every 
time  a  gust  of  wind  came  along.  It  was  a 
dark,  blustery,  cold  and  snowy  night,  but  I 
was  an  angry  ham  and  as  long  as  I  could  not 
have  fun  indoors  with  the  rig  where  I  be- 
longed,  1  bundled  up  and  faced  the  storm, 
In  bay  mittened  hand  1  clutched  a  broadcast 
receiver  which  led  me  directly  to  the  feed-line 
coming    down    from    a    cubical   quad    on    the 


so 
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roof  of  a  neighbor  s  house.  This,  I  was  aware, 
was  not  connected  to  his  receiver  or  transmit- 
ter, Each  time  I  placed  the  receiver  against 
the  coax,  I  received  energetic  blasts  of  noise. 
Yet  I  knew  that  there  was  no  power  up  then? 
to  generate  noise— even  static  charges  could 
not  be  responsible  for  it  Then  I  discovered 
the  same  racket   on   mv   own    fe^d-line.    The 

-r 

noise  was  being  picked  up  by  the  antennas 
and  coupled  through  the  feed-lim*  to  the  BC 
receiver.  I  quit  and  returned  to  another  mys- 
tery novel.  The  sequel  to  the  story  is  that 
after  having  been  plagued  for  months  by  the 
same  noise  in  various  degrees  of  strength,  the 
power  company  came  out  and  removed  from  a 
high  wire,  a  piece  of  baling  wire  which  had 
been  used  to  tie  up  newspapers*  The  news 
boys  had  tossed  it  over  the  lines  several  blocks 
from  my  QTH. 

There  vou  are— look  for  bailing  wire! 

To  assist  me  in  obtaining  the  general  direc- 
tion  of  the  noise  and  to  save  gasoline  at  the 
outset,  I  always  peak  up  the  signal  with  my 
beam.  In  almost  every  case,  it  shows  definite 
directivity*  Then  I  scramble  out  and  light 
off  with  the  mobile  gear,  drive  down  the 
street  in  that  general  direction  watching  the 
S-meter  rise  or  fall.  It  is  not  long  before  I 
locate  a  place  where  the  noise  reaches  a  cre- 
scendo. Nevertheless  you  can  be  fooled.  Lin 
noises  have  a  tendency  to  have  peaks  and 
nulls  as  you  travel  along  their  path,  The  in- 
terfering signal  also  has  a  propensity  to  travel 
down  the  ground  wires  of  the  poles  and  show 
up  loudest  at  a  spot  a  long  way  from  where 
it  is  generated.  Then  you  really  have  a  prob- 
lem. The  power  company  men  are  the  only 
saviors  in  such  cases. 

Now  comes  the  situation  when  you  pinpoint 
the  noise,  not  on  the  power  company's  lines, 
but  in  and  around  a  private  dwelling.  Here, 
like  TVI,  diplomacy  is  necessary.  The  noise 
might  be  interfering  with  the  TV  in  that  house 
and  in  many  other  houses  thereabouts  and  is 
being  blamed  on  you,  the  nearest  ham.  So  it 
is  always  better  if  the  power  company  makes 
the  call  for  you.  They  will  as  a  rule-  The 
nastiest  situation  of  this  nature  was  the  noise 
which  had  been  plaguing  a  well  known  ham 
for  months.  The  noise  always  came  on  at  a 
certain  time  each  morning,  just  when  DX  was 
at  its  best.  The  power  company  informed  the 
ham  that  they  had  traced  it  to  a  certain  ad- 
dress and  had  ascertained  that  it  was  a  heating 
pad.  The  heating  pad  belonged  to  a  lovely  old 
lady  who  suffered  from  arthritis.  What  to  do? 
The  lady  couldn't  be  asked  to  forego  the  use 
of  her  pad.   So  I  suggested   that   a   letter  be 


FOR 

MOBILE 

VERSATILITY 


A  MOBILE 
ANTENNA 
FOR  EVERY 
INSTALLATION 


The  most  versatile,  complete 
line  of  mobile  antennas  for  the 
amateur  market  Complement- 
ing the  well  known  line  of 
standard  Heliwhips  {160 
through  6  meters)  are  the  tri- 
band  HW-3,  which  with  acces- 
sory elements  permits  instant 
choice  of  three  of  the  bands 
from  80  thru  10  meters;  and 
the  KW  line  of  high  power 
Heliwhips  for  40  through  10 
meters.  Also,  the  HWD  line  of 
portable  or  fixed  station  short 
dipoles  for  40  through  10 
meters,  8  to  16  feet  long,        \ 
rated  1  KW.  CV-3147,  CVS-2144 
fixed  and  mobile  2  meter  gain 
verticals. 


^GO  PRO-^O  MARK 


MARK   PRODUCTS 

DIVISION     OF     DYN  A  SCAN     CORPORATION 
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written  to  the  manufacturer.  Sure  enough,  a 
new  heating  pad  arrived  in  a  short  while.  But, 
how  embarrassing!  That  very  day  the  power 
company    men    informed    the    amateur    that 

they  had  discovered  a  cracked  insulator  which 
Was  the  source  of  the  disturbance.  At  the  hour 
the  noise  commenced,  someone  (possibly  the 
lady)  always  pulled  a  load  I  mm  the  line  and 
the  insulator  commenced  to  arc.  There  was  a 
new  heating  pad  and  no  noise! 

One  must  never  forget  the  electric  tool— 
the  electric  razor  (I  hate  them,  but  many 
people  would  not  use  anything  else)— the  vac- 
uum cleaner,— the  mix-masters,  the  electric 
drill?  uid  saws— and  the  fellow  who  always 
tunes  his  car  when  the  DX  is  hottest.  I  am  still 
trying  to  get  a  cure-all  lor  vacuum  cleaners. 
as  they,  of  all  the  above,  stay  on  the  longest 
in  hands  of  a  meticulous  housekeeper.  My 
neighbor's  vacuum  cleaner  makes  more  noise 
1 1  uui  my  wife's  and  that  is  bad  enough  in  some 
parts  of  the  house.  In  other  parts  of  the  house 
I  do  not  hear  it.  It  depends  on  the  wiring. 
What  to  do?  Even  the  power  company  says 
trial  and  error— cut  and  try— sometimes  a  line 
filter,  sometimes  a  capacitor,  but  each  is  ad 
hoc-  You  can't  argue  with  a  neighbor  over  that 
and  as  for  the  \YL  .  Please  clean  when 

I  am  at  work*  Thanks. 

The  power  company  volunteered  a  good  one 
about  a  disturbance  which  bothered  TV,  BC 
and  all  the  neighbors  for  a  good  distance 
around.  After  a  long  chase  along  their  wires, 
after  visiting  various  homes  where  the  noise 
seemed    strong,     one    power    company     man 


pulled  a  fuse  in  a  private  house  and  the  noise 
ceased.  Then,  ascertaining  that  nothing  was 
plugged  into  the  particular  line,  he  put  the 
fuse  bad  into  its  socket   and  ihn  noise  arose 

once  more.  Onlv  because  someone,  at  that 
moment,  rang  the  door  hell  was  any  thought 
given  to  that  little  noticed,  but  important 
household  appliance',  Inspection  showed,  when 
the  bell  transformer  was  located,  that  it  was  in 
deplorable  condition.  It  had  been  arcing  to  its 
case  for  so  long  that  it  was  covered  with  soot— 
and  it  had  not  actually  shorted  out!  So  watch 
out  for  the  door  bell  transformers, 

I  had  a  really  fine  noise  when  I  lived  in 
an  apartment  I  was  ready  to  take  an  oath 
that  a  bootlegger  was  operating  in  or  near  the 
building  and  was  sending  CW  with  a  raw  note* 
I  do  not  recall  how  I  made  the  discovery,  but 
the  culprit  was  a  cheap  tropical  fish  tank 
thermostat.  It  would  keep  coming  on  and  oil 
with  very  fine  rhythm,  and  sending  out  a 
strong  signal  through  the  lines. 

Other  annoyances  can  be  butter  condition- 
ers  in  refrigerators,  the  machine  in  the  store 
down  on  the  corner  which  keeps  the  peanuts 
warm,  a  < heap  house  fuse  (a  lot  of  people  use 
them),  and  a  loose  connection  in  a  light  cord. 
There  is  hardly  any  use  in  mentioning  neon 
signs  and  fluorescent  lights  1  uise  the> 
should  be  the  first  suspect  if  present.  Diather- 
my once  was  a  great  cause  of  concern  when 
considering  interference  but  lately  it  has  been 
tamed  and  properly  shielded.  Some  TV  sets 
can  cause  interference,  but  that  source  is  very 
rare. 
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-  with  a  MATERIAL  DIFFERENCE! 

Use,  is  one  of  the  most  dependable 

testimonials  of  endorsement,  and  Tefrex 

products  are  rn  use  in  135  Lands 


"Beamed-Power"ANTENNAS,"BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technically-Perfected,  Finest  Communication 
Arrays  in  the  World!  Precision-Tuned-Matched 
and  "Balun"  Fed  for  "Balanced-Pattern"  to  assure 
"TOP-MAN-ON-THE-FREQUENCY"  Results 


You,  too  —  can  enjoy  World  renown  T  BLR  EX 
performance  and  value!  Send  for  PL66  tech 
data  and  pricing  Catalog,  describing  the 
World's  most  popular  communication  anten- 
nas, rotator-selsyn-indicator  systems  and  ac- 
cessories! Expanded  data  sheets,  including- 
your  favorite  band,  also  available. 

COMMUNICATION  SYSTEMS 

ff?  V  LABORATORIES 

ASBURY  PARK,   NEW  JERSEY  07712,  U,  S.  A. 
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The  power  company  tells  me  that  in  areas 
close  to  Salt  water  the  .spray  and  the  mist  can 
deposit  a  coating  on  insulators  which  will 
then  produce  a  corona.  Furthermore,  atop  cer- 
tain poles  are  large  knife  switches  for  power 
company  use  and  they  become  crusted  with 
salt  and  dust  and  soaked  with  moisture.  When 
that  happens  a  resistance  is  built  up  between 
the  blade  and  the  other  element  of  the  switch 
and  arcing  occurs. 

But  don't  get  caught  off  guard— one  day  I 
couldn't  hear  a  thing  on  20  but  a  raucous 
roan  I  did  everything  but  turn  off  the  final 
When  I  did  that,  the  noise  abated.  I  turned 
it  on  and  in  a  few  minutes  it  was  there 
again.  It  wasn't  the  blowers,  but  it  was  a  lo- 
quacious tube.  I  replaced  the  tube  and  the 
noise  was  in  the  past.  A  faulty  TR  switch  can 
also  cause  vou  no  end  of  annoyance. 

*  m 

I  have  found  that  the  power  companies 
are  always  willing  to  help  you  if  you  keep 
after  them.  It  is  human  to  travel  the  easiest 
path.  So  it  may  require  several  calls.  It  may 
take  a  letter  to  the  local  FCC  office  to  stir 
them  up.  One  amateur  near  me  made  a 
log  of  the  number  of  times  and  the  dates  he 
called  the  power  company  without  any  re- 
sponse. Suddenly  he  received  a  landline  call 
that  they  were  coming  to  his  area  with  a  van 
load  of  gear  from  the  state  capital.  That  did 
it.  The  noise  stopped  before  they  arrived. 
The  visit  was  repeated  three  times  until  they 
found  the  culprit.  The  old  gag  about  the 
toothache  vanishing  as  you  approach  the  den- 
tist's office. 

The  big  big  difficulty  is  that  the  power 
company  men  work  when  I  work  and  you  work 
and  everybody  but  the  night  shift  works.  Day 
time!  The  noise  generally  comes  at  night  when 
dampness  settles  and  homes  draw  a  heavy 
load.  That  is  why  it  may  take  coaxing  to  get 
the  power  company  meir  to  acceed  to  your 
schedule  and  the  noise  schedule  as  well.  Don't 
give  up!  The  criminal  may  give  you  trouble, 
but  it  will  eventual h  be  silenced. 

In  summation,  first  to  locate  the  source 

of  the  line-noise.  Then  call  the  power  com- 
pany. If  one  call  does  not  bring  results  or  a 
representative,  make  several  calls.  They  may 
be  very  busy.  If  that  fails,  contact  the  nearest 
FCC  office  explaining  the  situation.  They  may 
contact  the  company  or  come  out  with  their 
own  equipment.  The  most  important  thing  is 
not  to  take  line-noise  as  a  matter  of  course. 
Make  every  attempt  to  have  it  tracked  down. 
It  is  not  something  which  should  be  accepted 

as  inevitable.  Good  hunting! 

.  .  .  W4NJF 
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Jim  Kyle  K5JKX 
1236  44th  St.  NE 
Oklahoma  City,  Okla. 


Assembling  the  Sideband  System 


In  the  previous  articles  of  this  technical 
series  on  sideband,  we  have  examined  virtu- 
alls  all  the  "building  blocks"  that  go  to  make 
tip  a  sideband  system,  in  either  the  transmit- 

r  or  the  receiver.  Now  its  time  to  see  how 
these  blocks  go  together  to  form  a  complete 
system,  as  well  as  to  find  out  how  to  test  and 
measure  the  performance  of  the  finished  sys- 
tem. 

First,  though,  let's  review  the  "building 
block"  concept.  It's  an  idea  which  is  becom- 
ing more  and  more  popular  with  professional 
designers,  since  it  makes  their  job  so  much 
simpler.  Basically,  any  electronic  circuit  (no 
matter  how  complicated)  can  be  thought  of  as 
a  "black  box"  with  its  input,  output,  and  sup- 
ply voltages  specified.  Giveu  a  large  enough 
number  of  types  of  these  "black  boxes," 
designer  can  put  together  any  type  of  system 
by  simply  using  the  boxes  as  building  blocks. 


joining  the  output  of  one  to  the  input  of  the 
next  and  arranging  them  by  function  so  as  to 
come  up  with  the  system  he  wants. 

All  of  us  do  this  to  some  extent  in  our  sta- 
tions; the  transmitter  is  one  building  block, 
the  microphone  another,  the  antenna  still  a 
third,  and  the  receiver  a  fourth.  We  choose 
what  we  like  for  each  of  these  four  blocks, 
connect  them  all  together  properly,  and  come 
up  with  a  station. 

Similarly,  the  specific  circuits  discussed  in 
earlier  articles  in  this  series  can  also  be  con- 
sidered as  blocks,  and  hooked  together  in  a 
nearly  infinite  number  of  ways  to  provide  the 
sideband   station  you   prefer. 

In  using  the  building  block  concept,  two 
factors  are  of  extreme  importance.  Whenever 
two  blocks  are  joined,  they  must  be  com- 
patible both  in  signal  level  and  in  impedance* 
Thus  you  wouldn't  connect  a  coax-output-only 
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transmitter  directly  to  twinlead;  you'd  put  an 
antennna  tuner  (another  block  designed  spe- 
cifically for  matching  purposes  at  each  end  or 
"interface")  in  between  to  make  everything 
work. 

Most  of  the  circuits  discussed  so  far  are 
fairly  compatible;  input  and  output  require- 
ments of  each  are  described  in  the  original 
discussions  and  won't  be  repeated  here.  A 
few  just  don't  work  out  tight  without  match- 
ing blocks  between. 

To  show  how  the  blocks  can  be  put  to- 
gether into  a  number  < 1 1  different  systems,  let's 
look  at  some  of  the  more  popular  homebrew 
sideband  systems  from  the  recent  past,  as  well 
as   at   one   commercial   transmitter. 

The  W6TEU  filter  system 

A  good  starting  point  is  the  W6TEU  "Side- 
band Package"  lirsi  described  in  the  June, 
1958,  issue  of  QST,  A  block  diagram  of  this 
unit  is  shown  in  Fig.  1  (for  the  schematic,  see 
the  ARRL  manual  Single  Sideband  for  the 
Radio  Amah  ur— -or  draw  your  own  by  filling 
in  the  blocks  with  the  circuits  from  previous 
articles  in  this  series). 

The  block  marked  speech  amplifier''  is  a 
conventional  audio  amplifier  such  as  that  used 
in  any  modulator,  giving  approximately  30 
volts  peak  audio  output  from  a  crystal  mike 
(but  only  about  2  volts  are  normally  used— 
the  rest  is  reserve).  The  resulting  audio  feeds 
a   two-diode  balanced   modulator. 

The  balanced  modulator  also  receives  if 
input  from  a  450  kc  crystal  oscillator,  through 
a  cathode  follower  used  for  impedance  trans- 
formation* An  unusual  feature  of  tills  circuit 
is  that  the  crystal  oscillator  output  is  also 
doubled,  then  passed  through  a  stage  which 
can  be  switched  to  either  double  or  triple 
giving  an  output  frequent  y  which  is  either  4 
or  6  times  that  of  the  crystal.  This  is  used 
later  to  provide  choice  of  sidebands. 

Output  of  the  balanced  modulator  goes 
through  a  455  kc  filter,  which  may  be  either 


a  mechanical  or  a  crystal  lattice  type  (W6TEU 
used  a  crystal  lattice).  The  filter  output 
is  upper  sideband,  and  passes  through  a  class 
A  voltage  amplifier  before  reaching  the  first 
mixer. 

The  other  input  to  the  first  mixer  is  the  4\ 
or  6x  crystal  frequency  mentioned  earlier; 
the  output  of  this  mixer  is  always  at  5  times 
the  original  crystal  frequency.  Since  the  455 
kc  input  was  upper  sideband,  the  output  will 
be  upper  sideband  if  the  injection  is  at  4x> 
and  will  be  inverted  to  lower  sideband  if  the 
6x  injection  is  used,  This  trick  provides  a 
choice  of  sidebands  with  no  compromise  of 
filter  characteristic. 

Carrier  output  from  the  cathode  follower  is 
also  provided  to  the  first  mixer  through  an 
"injection"  potentiometer,  to  allow  AM  opera- 
lion   if  desired. 

The  2250  kc  output  of  the  first  mixer  then 
goes  to  a  second  mixer,  where  it  is  hetero- 
dyned against  the  output  of  a  VFO  operating 
in  the  5250-6250  kc  region;  the  output  of 
lli is  mixer  is  between  3  and  4  mc,  usable  on 
75  directly  and  capable  of  being  heterodyned 
again  to  higher  bands.  This  heterodyning  oc- 
curs in  the  third  mixer,  where  a  crystal  oscil- 
lator provides  the  transfer  signal. 

Output  of  the  third  mixer  goes  through  a 
chain  of  linear  amplifiers,  at  ever-increasing 
power  level,  to  the  antenna.  A  bit  of  outgoing 
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signal  is  sampled  and  used  for  automatic  gain 
control,  to  prevent  limiting  in  the  linear  amps. 

The  W2EWL  phasing  exciter 

This  exciter  is  a  filter  type,  and  has  been 
highly  popular  with  those  liking  filter  exciters. 
Out*  of  equal  popularity  among  the  phasing 
set  was  W2EWI/S  "Cheap  and  Easy  SSB/* 
originally   described  in  QST  for  March,  1956, 

The  block  diagram  of  this  unit  appears  in 
Fig.  2;  the  schematic  is  in  the  ARRL  publica- 
tion   mentioned  earlier, 

Like  the  W6TEU  rig,  this  uses  a  conven- 
tional audio  pre-amp  without  about  the  same 
characteristics;  it  1  Is  a  cathode  follower  Fur 
impedance  matching,  and  the  audio  then  goes 
through  a  low-pass  filter  to  remove  everything 
above  about  3  kc  before  reaching  a  commer- 
cial phase-shift  network, 

Output  of  the  phase-shift  network  feeds 
a  pair  of  triode  amplifiers,  which  in  turn 
drive  ( through  transformers)  a  four-diode 
balanced  modulator, 

The  rf  input  to  the  balanced  modulator 
originates  in  a  9  mc  crystal  oscillator,  passes 
through  an  rf  phase-shift  network,  and  then 
meets  the  audio  in  the  balanced  modulators. 
A  tank  circuit  in  the  balanced-modulator  out- 
put does  the  phase  addition  and  cancellation 
which  gets  rid  of  one  sideband,  and  a  voltage 
amplifier  brings  the  wanted  sideband  up  a  bit 
in  level  before  it  reaches  the  mixer. 

The  mixer's  other  input  is  from  a  VFO  op- 
erating near  5  mc,  and  mixer  output  goes  to 
a  pair  of  1625  s  (or  807*5)  which  feed  the 
antenna  direct  K 

The  SSB  transceiver 

The  great  similarity  between  a  SSB  trai 
mitter  and  a  SSB  receiver  has  prompted  sev- 
eral designers  to  combine  the  two  into  a  single 
system;  quite  a  number  of  SSB  transceivers 
are  now  on  the  market.  One  of  the  original 
d  4i is  \\a^  that  bv  W3TLN,  described  in 
June,  1959,  in  QST.  Fig,  3  slums  the  blink 
diagram  of    this  unit. 

Audio  in  the  W3TLN  unit  comes  from  a 
carbon  mike    eliminating  the  pre-amp  used  in 


the  other  two  systems  examined.  It  goes  di- 
rectly to  a  bride-type  balanced  modulator, 
which  gets  its  if  from  an  8553  kc  crystal  os- 
cillator. Output  of  the  modulator  goes  to  a 
filter  which  passes  8550-8552.7  kc,  and  the 
sideband  which  gets  through  the  filter  is  then 
amplified   by   two   class   A  voltage  amplifiers. 

In  the  transmit  position,  output  of  these 
amplifiers  goes  to  the  transmitting  mixer, 
which  receives  its  other  input  from  a  variable 
crystal  oscillator  which  can  tune  some  50  kc 
on  15  meters.  Mixer  output  feeds  a  12BY7 
driver,  which  in  turn  pushes  a  pair  of  1625  s 
which  are  hooked  to  the  antenna. 

In  the  receive  position,  incoming  signals  go 
through  a  cascade  rf  amplifier  into  the  receiv- 
ing mixer,  which  also  is  fed  by  the  VXO;  out- 
put of  this  mixer  goes  to  the  filter  input,  and 
the  output  of  the  amplifiers  following  the 
filter  is  switched  to  a  product  detector  which 
gets  its  BFO  signal  from  the  8553  kc  crystal 
oscillator. 

Switching  from  transmit  to  receive  is  done 
primarily  by  supplying  or  removing  plate  volt- 
age  from  the  various  tubes:  only  two  signal- 
carrying  leads  are  switched,  one  at  the  an- 
tenna and  the  other  at  the  if  amplifier  output. 

The  Little  Feller 

One  of  the  simplest  of  all  single-sideband 
transmitting  systems  is  Lester  Earnshaw's 
"Tucker  Tin  Two*  apparently  first  described 
in  'The  Sidebander"  and  later  picked  up  and 
modified  by  a  number  of  other  people.  Our 
Of  the  most  interesting  versions  of  this  sys- 
tem was  "The  Little  Feller,"  first  put  together 
by  W50HM  and  reduced  to  duplieatable  form 
by  YV5BCS,  and  described  by  them  jointly  in 
the  November,  1962,  VHF  Horizons. 

Fig,  4  shows  the  block  diagram  of  "The 
Little  Feller/  and  voi/II  notice  that  it  uses 
only  four  tubes  (outside  of  the  power  supply) 
to   give  SSB  output  in   the  50  mc  band. 

Audio  passes  through  a  12AT7  preampli- 
fier, although  a  carbon  mike  is  used  (purpose 
of  the  carbon  mike  is  to  reduce  highs  without 
resorting  to  an  audio  filter).  It  passes  through 
a  homebrew  phasing  network  consisting  of 
two  capacitors  and  one  resistor,  then  goes  to 
a  pair  of  two-diode  b        ced   modulators. 
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Fig.  6.  Getting  USB  or  LSB  at  the  VFO  frequency 

The  rf  for  the  balanced  modulators  comes 
ironi  a  6U8  oscillator-multiplier,  which  uses  a 
Robert  Dollar  circuit  to  get  25  mc  output 
from  the  triode  half  with  an  8.3  mc  rock,  then 
doubles  in  the  pentode.  An  RC  rf  phasing 
network  is  used  between  the  multiplier  and 
the  modulators, 

SSB  output  from  the  common  tank  circuit 
of  the  modulators  is  amplified  in  a  6CL6 
driver,  operated  class  A,  and  then  goes  to  a 
neutralized  6146  output  stage.  And  that's  all 
there  is  to  it. 

Double  sideband— the  DSB,  Jr. 

Double*  sideband  is  just  about  as  simple; 
the  G-E  Ham  News  "DSB,  Jr."  circuit  also 
used  four  tubes  to  get  comparable  output.  The 
block  diagram  appears  in  Fig.  5?  and  is  ap- 
plicable to  almost  any  DSB  system; 

Audio  passes  through  a  single  stage  of 
amplification,  and  is  then  clipped  and  filtered 
to  increase  the  average  power  level,  Next>  il 
goes  to  a  low-power  (less  than  1  watt  here) 
power  amplifier,  which  drives  the  balanced 
modulator, 

RF  for  the  balanced  modulator  input  comes 
from  a  triode  crystal  oscillator,  operating  at 
final  output  frequency.  The  balanced  modu- 
lator itself  is  of  the  active  type,  using  two 
power-output  tubes;  this  is  the  biggest  differ- 
ence between  DSB  and  SSB  so  far  as  the 
system  goes,  Output  from  the  balanced  modu- 
lator goes  directly  to  the  antenna,  and  you 
have  a  functioning  DSB  rig. 

Many  variations  of  these  five  systems  are 
possible;  in  addition,  there's  nothing  to  stop 
you  from  going  back  through  our  preceding 
articles  and  putting  together  the  blocks  in 
your  own  way,  to  come  up  with  still  a  differ- 
ent system.  At  least  one  fellow  has  tried  fol- 
lowing a  phasing  system  with  a  filter,  to  get 
all    the   advantages    of   both    techniques    (he 

vs  it  works  fine). 

The  sideband  VFO 

At  this  point,  you  have  a  complete  sideband 
transmitting  system— but  you  still  add  quite  a 


few  conveniences  to  it.  Things  such  as  VFO 
eoniioL,  VOX  circuits,  and  T-R  switches  make 
life  much  easier. 

Common  usage  of  the  VFO  in  sideband 
operation  is  by  the  heterodyne  technique; 
this  minimizes  any  frequency  instability  of  the 
VFO,  an  important  consideration  when  you 
consider  thai  50  to  100  cpS  is  the  maximum 
drift  allowable  in  sideband, 

Phasing  rigs  generating  their  sideband  at 
9  roc  usually  use  a  5  mc  VFO,  so  that  th< 
VFO  output  may  be  added  to  a  9  me  upper 
sideband  to  get  USB  output  on  20  meters,  or 
subtracted  From  the  same  9  mc  signal  to  get 
LSI1  on  75i 

Another  VFO  technique,  passed  along  by 
W5QMI  in  QST  several  years  ago,  uses  two 
balanced  modulators  to  give  the  choice  of 
USB  or  LSB,  at  the  VFO  output  frequency. 
A  block  diagram  of  the  technique  is  shown 
in  Fig.  (>* 

From  the  VFO,  the  rJ  signal  is  fed  to  a 
balanced  modulator  along  with  the  crystal 
frequency  of  the  sideband  exciter  (which  may 
be  either  phasing  or  filter,  and  at  any  fre- 
quency). The  output  circuit  of  this  balanced 
modulator  can  be  switched  to  either  the  sum 
frequency,  or  the  difference.  This  sum  or  dif- 
ference frequency,  in  turn,  goes  to  another 
balanced  modulator  together  with  the  SSB 
output  of  the  exciter.  Output  of  the  second 
balanced  modulator  is  on  the  VFO's  original 
fret  [uei  icy. 

If  the  difference  frequency  was  chosen 
from  the  first  mixer,  the  sideband  output  will 
be  the  same  as  that  from  the  exciter.  If,  how- 
ever, the  sum  frequency  was  chosen,  the  side- 
band will  be  inverted  so  that  lower  becomes 
upper  and  vice  versa. 

As  originally  described,  the  VFO  was  on 
3900  kc  while  the  exciter  was  on  450  kc;  any 
frequencies   will   work,   however,   so  long   as 
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they  are 
troubles. 


separated   properly   to   avoid   image 


To  many  operators,  SSB  operation  and 
voice  control  are  synonymous.  Actually, 
either  can  be  used  separately,  but  most  of 
the  advantages  of  voice-control  or  VOX  oper- 
ation can  be  used  to  their  fullest  only  with 
a  suppressed-carrier  system.  On  the  other 
hand,  AM  does  not  sound  so  good  with  VOX. 

Many  VOX  circuits  have  appeared;  basic- 
ally, all  of  them  consist  of  a  way  of  using 
the  audio  from  the  microphone  to  either  trip 
a  relay  or  fire  a  keying  tube*  so  as  to  turn  the 
transmitter  on  and  the  receiver  off  whenever 
the  microphone  is  receiving  any  sound. 

The  earlier  circuits  couldn't  be  used  with 
a  loudspeaker,  because  the  mike  had  no  way 
of  telling  where  its  sound  was  coming  from. 
Later,  however,  cancellation  or  QT  circuits 
were  developed  to  allow  VOX  and  loudspeak- 
ers to  live  together. 

One  of  the  simplest  such  VOX  units  was 
developed  by  W6IBR,  and  uses  only  three 
twin  tubes  plus  a  relay.  The  circuit  is  shown 
in  Fig.  7, 

Audio  sampled  from  the  transmitter  is  am- 
plified in  half  of  the  6SN7,  while  some  from 
the  receiver  goes  to  the  other  half  of  this 
tube.  Outputs  of  both  tubes  go  to  half -wave 
rectifiers  (the  two  halves  of  a  6H6)  which 
are  connected  to  give  DC  outputs  of  opposite 
polarity.  The  summed  outputs  of  the  recti- 
fiers, in  turn,  fire  a  keyer  tube,  the  6SL7, 
When  no  output  is  being  received  from  the 
transmitter,  the  kever  tube  conducts  and 
holds  the  relay  closed.  By  proper  balancing 
of  input  level  controls,  this  condition  can  be 
made  to  hold  true  even  for  loud  signals  from 
the  receiver.  But  when  you  talk  into  the  mike, 
the  keyer  tube  is  cut  off  by  negative  voltage 
developed  through  the  ''transmit"  rectifier, 
and  the  relay  drops  out,  putting  the  trans- 
mitter on  the  air. 

A  number  of  other  VOX  circuits  have  ap- 
peared in  the  literature  from  time  to  time; 
the  ARRL  publication  mentioned  earlier  con- 
tains a  wide  selection  of  them. 

T-R  switches 

With  a  VOX  circuit  (as  well  as  for  break- 
in  on  CW,  which  is  a  bit  outside  our  scope 
here)  you  must  have  virtually  instantaneoii 
changeover  of  the  antenna  from  transmitter 
to  receiver.  Antenna  relays  just  don't  operate 
fast  enough;  the  situation  calls  for  an  elec- 
Ironic  switch  with  no  moving  parts* 

Such  a  switch  is  called  a  T-R  switch,  and 
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Fig.  8.  Electronic  T-R  switch, 

like  VOX  circuits,  quite  a  few  have  been 
designed, 

Several  of  the  most  popular  have  been  built 
around  grounded-grid  triode  amplifiers  with 
high-valued  grid-leak  resistors,  bypassed  to 
ground.  Under  normal  received  signal  condi- 
tions, these  amplifiers  give  some  gain  (with 
a  tuned  plate  circuit),  However,  when  hit 
with  several  volts  from  the  transmitter,  the 
grid  draws  current  and  the  resulting  current 
flow  through  the  big  grid-leak  resistor  cuts 
the  tube  off.  You  can  even  pick  off  a  bit  of 
this  cut-off  voltage  through  an  isolating  re- 
sistor and  use  it  to  mute  the  audio  pi  the 
receiver,  if  you  like. 

A  typical  schematic  of  such  a  circuit, 
adapted  from  a  design  by  W3LYP  originally 
published  in  QST  for  October,  1957,  appears 
in  Fig,  8.  The  original  circuit  operated  up  to 
the  kilowatt  level  with  very  low  SWR,  but 
only  with  RCA  tubes.  Other  makes  were  un- 
able to  take  the  high  rf  voltage  between 
cathode  and  filament.  The  modifications  in- 
cluded here  are  intended  to  make  any  6RZ7 
usable,  as  well  as  to  allow  for  receiver  muting 
at  the  same  time, 

AH  of  which  brings  us  around  to  the  final 
subject  on  our  agenda:  instrumentation,  ad- 
justment;  and   testing. 

Instrumentation 

Any  transmitting  system  requires  some  in- 
strumentation, FCC  regulations  require  us  to 
log  input  power  used,  and  most  of  us  want 
to  be   able   to   tune   up   for   maximum    output 
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Fig,    10.  Typical   two  tone  patterns, 


power  as  well  In  addition,  with  a  sideband 
system  it's  essential  to  adjust  it  for  maximum 
linearity  (this  is  important  in  AM  too,  but 
not  so  well  realized).  All  of  these  aims  re- 
quire different  types  of  instruments  to  be 
hooked  into  the  circuit. 

Input  power  is  easy  to  determine  with  a 
plate  milliammeter  and  a  voltmeter  across  the 
final  power  supply;  with  suppressed-carrier 
systems,  the  FCC  has  ruled  that  the  official 
power  input  is  the  product  of  the  voltage  and 
the  highest  current  read  on  the  meter  during 
operation,  with  the  further  specification  that 
the  milliammeter  used  have  a  time  constant 
not  greater  than  Ji  second  (this  is  true  of 
almost  all  common  milliammeters ) .  Thus  it 
you  run  500  volts  to  the  final  and  the  current 
meter  occasionally  kicks  up  to  250  ma,  you're 
running  an  official  125  watts  input. 

Output  power  is  measured  most  simply  by 
some  sort  of  rf  voltmeter  connected  across  the 
feedline.  A  reflei  lometrr  type  of  SWH  bridge, 
in  the  forward-power  position,  is  excellent. 
So  is  a  crystal-dioxide  voltmeter  (isolated  by 
a  resistor  to  avoid  harmonic  troubles)  across 
the  rf  output  jack,  as  shown  in  Fig.  9.  With 
either  of  these,  tune  for  maximum  meter 
swing  with  a  steady-tone  input  signal. 

Both  of  these  types  of  instrumentation  are 
necessary  for  day-to-day  operation,  but  for 
initial  tuneup  of  a  sideband  rig— and  most 
helpful  also  in  routine  operation— an  oscillo- 
scope of  some  type  is  a  must. 

The  reason  for  this  is  that  a  meter  can  tell 
you  only  how  much  power  is  going  in  or  com- 
ing out;  it  can't  teU  how  distorted  the  power 
is  or  isn't. 

The  sideband  scope  need  not  be  elaborate; 
several  simple  varieties  have  been  described 
in  the  past.  Most  service-type  scopes  can  be 
adapted  for  SSB  waveform  examination  by 
connecting  a  length  of  twinlead  to  the  verti- 
cal deflection  plates  of  the  CRT,  then  form- 
ing the  other  end  of  the  twinlead  into  a 
two-turn  loop  (splitting  the  insulating  web 
down  the  middle  first)  and  coupling  this  loop 
to  the  final  amplifier  tank. 

For  some  sideband  tests,  a  pair  of  linear 
envelope  detectors  can  be  used,  and  then  no 
rf  appears  on  either  scope  input.  Circuits  fpi 
these  detectors  will  be  discussed  a  little  later. 
All  sorts  ul  sideband  tests  can  be  run  with 
the  scope.  The  most  common,  often  used  for 
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Fig.    1  1  .  Twin  trapezoid  (bow  tie)  patterns. 

checking    general    adjustment    of    the    linear 

amplifier,  is  I  he  "two-tone"  test. 

Testing  with  the  scope 

To  perform  this  test,  feed  an  audio  signal 
of  abont  1000  cps  into  the  mike  input,  being 
careful  not  to  overload  the  audio  section  ol 
the  rig.  Unbalance  a  modulator  slightly  to 
inject  some  carrier,  so  that  two  tones  sepa- 
rated by  about  1000  cps  go  through  the  final. 

In  a  filter  rig,  this  is  done  by  first  unbal- 
ancing the  modulator  so  that  about  half-power 
carrier  goes  through.  Then  the  audio  is  fed 
in,  and  increased  in  level  until  the  negative 
peaks  on  the  scope  just  meet  at  the  center 
of  the  display. 

In  a  phasing  exciter,  leave  the  carrier  bal- 
ance alone  but  disable  the  audio  input  to 
one  of  the  two  balanced  modulators.  Feed 
just  enough  audio  tone  in  to  get  a  usable  pat- 
tern . 

The  "two-tone"  test  can  show  you  the  point 
of  peak  limiting  of  your  final,  can  show  the 
proper  bias   point,    and    can    reveal   parasitica 

also. 

Typical  patterns  ol  this  test  are  shown  in 
Fig.  10.  The  first  pattern.  A,  is  the  ideal. 
Pattern  B  shows  the  effect  of  too  much  bias. 
while  pattern  C  is  what  you'll  get  if  you're 
overdriving.  Extreme  overdrive  gives  pattern 
D,  while  parasitica  show  up  as  in  pattern  E. 

For  phasing  rigs  only,  a  more  informative 
variant  of  the  two-tone  test  is  the  "twin 
trapezoid."  This  is  also  very  useful  with 
DSB  transmitters.  The  test  setup  is  identical 
with  that  of  the  two-tone  test  except  that  the 
horizontal  sweep  signal  for  the  scope  is  taken 
from  the  audio  oscillator  rather  than  Ironi  the 
scope's   internal   sweep   oscillator. 

Patterns  to  expect  with  the  twin  trapezoid 
(sometimes  called  bow-tie)  test  appear  in 
Fig.  11.  The  ideal  pattern  is  shown  at  A;  B 
shows  the  effect  of  too  much  bias.  Pattern  C 
is  slight  overdrive,  while  D  shows  extreme 
overdrive.  If  the  pattern  shown  at  E  appears, 
you    have    phase    shift    in    the    system    and 
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Fig,    12.  Phase  shift  equalizer. 
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Low  Frequency  Drift—  Frequency  drift  from  heat  held  to  abso- 
lute minimum. 
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Fig,   13.  RF  detector.  See  Fig.   14. 

should  connect  an  equalizing  circuit  such  as 
that  of  Fig.  12  betwen  the  oscillator  and  the 
scope;  adjust  for  a  clean  pattern, 

Linearity  tests 

To  check  for  perfect  linearity  the  most  Ell- 
formative  technique  is  to  sample  a  little  rf 
SSB  ahead  of  the  amplifier,  and  a  little  more 
after  itT  then  compare  the  two  samples.  This 
is  easily  done  with  a  scope  and  two  linear 
detector  units. 

Fig,  13  shows  the  circuits  of  the  two  de- 
tector units,  while  Fig,  14  shows  the  test 
setup  in  block-diagram  form.  Such  a  setup 
can  be  permanently  wired  into  the  system, 
coming  out  on  two  sets  of  leads  to  tie  into 
the  scope. 

To  start  the  test,  feed  some  audio  into  the 
transmitter  and  connect  the  scope  into  the 
circuit.  Set  horizontal  input  selector  to  ^ex- 
ternal/' and  adjust  both  vertical  and  horizon- 
tal gain  controls  on  the  scope  to  get  a  straight 
line  at  a  45-degree  angle  (if  possible),  If  you 
can't  get  the  line  straight,  adjust  for  a  45- 
degree  angle  at  the  straightest  part;  if  the 
line  opens  up  into  a  loop,  hook  up  the  equal- 
izing circuit  of  Fig;  12  and  adjust  to  get  a 
line* 

Now  you  can  either  use  the  single-tone 
sine-wave  input,  or  merely  talk  into  the  trans- 
mitter. So  long  as  everything  Is  operating 
perfectly,  youll  continue  to  get  the  straight 
line  as  shown  jn  A  of  Fig*  15.  although 
length  of  the  line  will  vary  as  vou  talk  (and 
it  will  shrink  to  a  dot  when  you  aren't  talking 
at  all). 

Improper  operation  of  the  amplifier  is  in- 
dicated by  the  other  patterns  of  Fig.  15,  Im- 
proper tuning  of  the  driver  can  give  the  pat- 
tern shown  at  B  (which  may  come  out  upside 
down  nn  your  scope  due  to  phase  reversals). 
Pattern  C  indicates  non-linear  operation  due 
to  incorrect  bias.  Pattern  D  shows  overdriv- 
ing of  the  final  This  test,  incidentally,  can  be 
used  for  talking  up  to  the  absolute  legal  limit 
with  no  fear  of  harming  the  tubes  while  test- 
ing. It  was  first  described  bv  W8QNW  in 
CQ  for  March,  1958. 

So  far,  weVe  been  talking  about  operating 
tests  mostly;  however,  initial  tune  up  is  a  most 
important   testing   step,    so   let's   take   a   little 


time  to  see  how  it's  done  on  the  various  types 

of  rigs. 

Tuning  the  filter  rig 

Simplest  of  all  types  to  tune  initially  is  the 
filter  rig.  We'll  assume  that  all  the  stages 
are  operating  and  produce  at  least  some  out- 
put, approximately  of  the  nature  you  in- 
tended- This  is  initial  tune-up,  not  de-bug- 
ging. 

First  step  is  to  key  the  rig  and  insert  a  little 
bit  of  carrier*  This  injected  carrier  is  used  to 
tune  the  final  stages  for  maximum  output 
power  just  as  if  it  were  a  CW  rig  or  an  AM 
phone  affair* 

Now  remove  the  carrier  injection  and  see  if 
the  output  drops  to  zero.  If  not,  adjust  the 
balance  of  the  modulator  until  it  does.  You 
should  have  no  detectable  output  at  all  in  the 
absence  of  speech  input. 

When  you  have  the  carrier  completely  out 
of  the  way,  you  can  proceed  to  test  linearity 
of  the  final.  Adjust  bias  for  best  linearity, 
being  certain  not  to  end  up  with  a  value  of 
resting  plate  current  which  is  too  high  for 
the  tubes.  If  you  do,  make  the  best  com- 
promise you  can.  You'll  find  the  loading  to  be 
another  important  factor;  underloaded  linear 
amplifiers  are  seldom  very  linear.  One  quick 
way  to  find  a  starting  point  is  to  inject  some 
carrier,  tune  for  maximum  output,  then  load 
up  (redipping  for  resonance  every  time)  un- 
til output  drops  10%  from  maximum.  Remove 
carrier  and  adjust  bias  for  best  linearity,  then 
touch   up   the    loading. 

The  DSB  rig 

Next  simplest  to  tune  is  the  DSB  rig.  Pro- 
cure is  essentially  the  same;  first  inject  a 
little  carrier  by  unbalancing  the  modulator 
and  tune  for  maximum  output,  loading  a  little 
heavier  than  the  point  of  maximum  smoke, 
then  re-balance  the  modulator  for  minimum 
carrier- 
Then  hook  up  a  scope  for  the  twin  trape- 
zoid test,  and  adjust  bias  for  the  best  cross- 
over characteristic.  When  you  get  it,  you're 
ready  to  go. 
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Fig,   14,  Linearity  test  set  up. 
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Fig.   I  5.  Linearity  test  pattern 

The  phasing  system  is  harder 

Most  complicated  of  all  to  initially  tune  is 
the  phasing  rig.  On  it,  you  have  at  least  four 
and  often  more  special  adjustments,  in  addi- 
tion to  all  the  normal  rf  tuning  controls, 

Quickest  way  to  tune  one  of  these  is  to 
follow  the  same  initial  procedure,  to  the  point 
of  having  increased  final  loading  for  a  10$ 
drop  in  output,  then  simply  look  at  the  out- 
put rf  waveshape  with  a  single  tone  audio 
input.  The  waveform  of  the  audio  should  be 
free  of  harmonics,  because  they  will  give  you 
troubles, 

If  everything  is  working  right,  you'll  see  a 
band  of  light  with  perfectly  smooth  top  and 
bottom  edges  on  the  scope.  This  indicates 
suppression  of  both  carrier  and  undesired 
sideband  by  more  than  30  db.  More  likely, 
you'll  find  ripples  on  the  pattern.  If  the  rip- 
ples look  like  two  different  frequencies  are 
present,  you  have  both  carrier  and  "wrong 
sideband"  in  the  output.  If  they  seem  to  be  of 
only  one  frequency,  the  carrier  is  probably 
satisfactory  but  the  other  sideband  is  still 
showing  up*  Typical  patterns  for  all  three 
cases  appear  in  Fig.  16. 

Note  that  ripples  due  to  carrier  are  twice 
as  wide  as  those  due  to  "wrong  sideband/' 
This  tells  you  which  adjustment  needs  touch- 
ing up, 

The  controls  and  what  they  do  are  as  fol- 
lows: the  rf  phasing  control,  somewhere  m 
die  rf  phase-shift  network,  is  one  of  two 
(sometimes  three)  which  affect  sideband  sup- 
pression. The  other  two  are  the  af  balance 
control,  usually  found  in  the  circuit  of  the  am- 
plifier following  the  phase  shift  network,  and 
the  af  phasing  control,  ahead  of  the  PSN, 
The  carrier  balance  controls,  in  each  of  the 
two  balanced  modulator  circuits,  control  car- 
rier suppression. 

When  you're  looking  at  the  output  wave- 
shape, it's  easiest  to  adjust  the  carrier  bal- 
ance controls  with  no  audio  applied,  working 
for  zero  output  from  the  exciter.  Then  apply 
audio,  and  follow  a  round-robin  technique 
with  the  other  controls  to  minimize  ripples  on 
the   display. 

However,  even  with  all  ripples  gone,  there 
is  a  chance  that  you  may  have  adjusted  to 
put  some  "wrong  sideband"  into  the  signal 
to  cancel  out  unsuspected  3rd-harmonic  out- 


Fig.   16.  Carrier  and  sideband  suppression. 

put!  For  this  reason,  it's  always  wise  to  check 
with  a  sharp  receiver  after  using  the  scope 
for  t uneup.  The  receiver  can  be  used  instead 
of  the  scope,  but  in  the  early  stages  of  ad- 
justment is  sensitive  to  overload. 

To  use  the  receiver,  first  tune  to  the 
wanted-sideband  output  signal  with  the  re- 
ceiver set  for  minimum  bandwidth,  and  ad- 
just coupling  from  receiver  to  transmitter  to 
get  a  convenient  S-meter  reading.  Then  tune 
down  to  the  carrier  frequency,  and  balance 
the  carrier  controls  lor  as  close  to  an  absolute 
null  as  you  can  get  Finally,  tune  on  to  the 
wrong  sideband"  and  adjust  the  suppression 
controls  for  the  best  null  possible  here  also. 
Then  go  back  to  the  wanted  sideband  and 
check  all  the  adjustments,  just  to  make  sure 
nothing  has  gone  wrong. 

If  you  can't  seem  to  make  the  rig  behave 
during  any  of  these  tune-up  procedures, 
trouble-shooting  is  indicated.  However,  it 
should  be  little  problem  if  you  have  put  the 
system  together  building-block  fashion.  Usu- 
ally the  type  of  misbehavior  points  to  the 
offending  circuit.  For  instance,  balanced- 
modulator  trouble  usually  manifests  itself  by 
an  inability  to  get  a  carrier  null.  This  may  be 
due  to  a  bad  diode,  or  to  a  tank  circuit 
pulled  far  out  of  resonance  by  diode  capaci- 
tance. 

In  a  filter  rig,  troubles  in  the  filter  show 
up  as  incomplete  sideband  suppression.  The 
cure  depends  largely  on  the  type  of  filter 
used.  The  same  symptom  in  a  phasing  rig 
usually  comes  from  the  audio  phasing  section. 

Lack  of  linearity  may  be  due  to  improper 
adjustment  or  to  faulty  parts  values  in  the 
amplifiers;  however,  a  rough-sounding  final 
signal  may  not  be  due  to  the  amplifier  at  all 
as  the  modulators  themselves  may  be  a  bit 
non-linear  also,  This  type  of  distortion  is  usu- 
ally cured  by  keeping  the  ration  of  rf  to  audio 
voltage  high,  or,  in  other  words,  operating 
the  balanced  modulators  at  extremely  low 
modulation-percentage  levels  and  making  tip 
the  gain  in  the  linears  later. 

By  this  time,  you  should  have  enough  data 
to  design,  build,  test,  and  operate  any  kind 
of  SSB  system.  If  you  need  additional  data, 
the  books  listed  at  the  end  of  the  first  article 
of  this  series  are  recommended.  See  you  on 
sideband!  itrttty 
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MARK  I  LINEAR  AMPLIFIER 

Five  Band,  2000  watts  PEP  input. 
Uses  two  Eimac  3-400z  or  two  Am- 
perex  8163  triodes. 

PRICE     $425 

TUBES  $  68 


SWANTENNA 

5  BAND 

MOBILE 

ANTENNA 

Remote  switching 
from  inside  car,  500 
watt  rating, 

MODEL  55  .  .  $95 


MATCHING  AC  SUPPLY 

with  speaker,  phone  jack. 

MODEL  117-XC $85 

MODEL  230-XC 

for  230  volts $95 

DC  MODULE  Converts  AC  supply 

to  12  volts  DC  for  portable  or 
emergency  operation. 

MODEL  14X $55 
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MODEL  400  SSB  TRANSCEIVER 
5  BANDS  400  WATTS 

Includes  many  deluxe  features.  Designed  to 
use  the  highly  stable,  full  coverage  Model 
420  VFO  in  fixed  station,  the  miniature 
Model  406  VFO  for  mobile,  or  the  Model 
405  for  MARS  operation, 

$395 


12  VOLT  DC  SUPPLY 

For  mobile  or  portable  operation. 
Negative  ground  standard.  Positive 
ground  available  on  special  order 

MODEL  14-117  .      $120 


W        PLUG-IN 

VOX  UNIT 

for  either 

transceiver 

MODEL  VX-1  $35 


CRYSTAL 
'  CALIBRATOR 

KIT $19.50 

SIDEBAND 
SELECTOR 

KIT $18 

Kits  for  Model  350 
only.  Model  400  in- 
eludes  these  features. 


SWAN  SPEAKS  YOUR  LANGUAGE 


ASK  THE  MAN  WHO  OWNS  ONE 


i 


MARS  OSCILLATOR 

5  fixed  channels,  preset  and  locked  to  any 
frequency.  May  be  used  directly  with  Model 
400  Transceiver  or  with  Model  350  and 
Model  22  adaptor. 

MODEL  405 $45 


X 


mm*  mm 
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MODEL  350  SSB  TRANSCEIVER 
5  BANDS  400  WATTS 

Built  in  full  coverage  VFO  with  5  kc  cali- 
bration. The  greatest  transceiver  value  ever 
offered  the  radio  amateur. 

$395 


DUAL  VFO 
ADAPTOR 

Provides  for  the  addi- 
tion of  second  VFO  for 
separate  control  of 
transmit  and  receive 
frequencies.  May 
plug  into  either  350 
or  400  transceiver 

MODEL  22 $25 


ippy. 
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MOBILE  VFO 

Miniature  size.  Covers  phone 
bands.  Makes  it  possible  to  trunk 
mount  the  transceiver. 

MODEL  406 $75 

REMOTE  CONTROL  KIT 

For  trunk  mounting  of  transceiver. 
MODEL  RC2 $25 


# 
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FULL  COVERAGE  VFO 

20  ranges,  200  kc  each,  2  kc 
calibration.  Matches  350  and  400 
transceivers  in  size  &  styling. 

MODEL  420  $120 
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from  all  the  gang 
at  SWAN 


FOR    COMPLETE 
INFORMATION 
SEE  YOUR  DEALER 


ELECTRONICS   CORP. 

Oceanside,  California 


Gus  Browning  W4BPD 


Gus:  Part  IX 


At  the  end  of  Chapter  8  1  was  on  the  island 
of  Mahe  with  W0AIW,  W0MAF,  W0UQV 

id  Harvey  Brain,  VQ9HB  where  we  had  all 
gathered  for  the  purpose  of  going  to  either 
Agalega  or  Aldabra  Islands.  The  boat  had 
been  chartered  from  Harvey.  Plans  had  been 
made  to  have  the  boat  ready  for  us  to  depart 
immediately  upon  our  arrival  from  Mombassa, 
Hut  the  boat  was  a  long  way  from  being 
ready  to  leave,  Some  of  us  were  at  the  point 
of  wanting  to  go  back  to  Mombassa  because 
we  discovered  that  it  would  be  almost  impossi- 
ble to  get  the  boat  in  condition  to  depart  in  a 
day  or  so.  The  0  boys  had  a  rather  tight 
schedule,  as  they  had  to  return  home  by  a 
certain  day.  As  for  me,  I  had  no  definite 
schedule,  my  problem  being  centered  around 
money.  After  much  talking  and  work  we  did 
get  the  boat  in  a  more  or  less  seaworthy  con- 
dition. Harvey  went  to  Temolgee's  Store  and 
bought  the  necessary  things  we  would  need. 
We  loaded  our  equipment  on  board.  The 
transmitter  was  strapped  down  in  the  hold  on 
a  small  table  and  the  *putt  putt*  (generator) 
was  fastened  down  on  the  front  of  the  deck* 
The  cook  stove  was  in  the  center  of  the  deck 
with  the  two  50  gallon  drums  of  petrol  fas- 
tened down  very  near  it  J  Macau  the  cook  had 
his  big  bag  of  rice,  ole  Doc  had  his  deep  sea 
fishing  equipment,  and  Harvey  had  his  black 
cat.  We  were  as  ready  to  go  as  we  would 
ever  be. 

Harvey  maneuvered  the  ship  very  expertly 
through  the  maze  of  buoys  and  other  obsta- 
cles between  the  short  pier  and  the  deep 
water  of  the  channel  Mike  got  his  deep  sea 
rod  out  and  put  a  spinner  on  the  line  and  let 
it  out  behind  the  boat  some  ISO  or  200  feet. 


Mat  an  got  busy  with  his  cooking  on  the 
open  deck.  Now  let  me  tell  yon  about  that 
cook  stove  thing.  Built  up  on  the  deck  near 
the  center  of  the  deck  was  a  spot  covered 
with  sand  some  3  or  4  inches  deep.  In  the 
middle  of  this  box  in  a  pile  of  sand  were  four 
metal  rods  with  metal  on  top  of  them  on 
which  to  set  the  pots  and  pans.  The  fuel  used 
was  pieces  of  wood  that  burned  under  the 
pans.  This  was  what  you  might  call  a  real 
open  air  stove.  Of  course  when  the  fire  was  lit 
there  were  a  lot  of  sparks  and  with  the  wind 
that  was  blowing,  these  sparks  would  fly 
rvrrywhere.  \ow  with  two  50  gallon  drums 
d  petrol  not  too  far  away  it  certainly  did 
make  for  interesting  conversation.  I  told  the 
fellows  that  it  did  not  worry  me  at  all,  I  said 
that  I  was  just  going  to  let  my  insurance  com- 
pany worry— there  was  no  need  for  both  of  us 
to  worry,  I  don't  think  this  line  of  reasoning 
went  too  well  with  them  though. 

We  were  headed  for  Agalega  which  back 
then  would  have  been  a  cnew  one/  Port  Vic- 
toria faded  in  the  distance.  The  seas  were  in 
a  very  fine  mood  with  nice  little  swells  with  a 
sort  of  clockwork  rhvthm  to  them.  The  boat 
would  rock  from  one  side  to  the  other  and 
then  the  bow  would  go  down  and  then  the 
stern,  I  called  this  the  Mahe  Twist  or  the 
Seychelle  Swing,  It  was  a  real  soothing  sort 
of  thing,  at  least  to  me  it  was.  Not  having 
been  to  sea  before  and  not  having  enough 
sense  to  know  that  such  carrying  on  would 
maybe  get  the  sea  sickness  bug  started,  I  just 
sat  back  and  enjoyed  it  alL  For  about  the 
first  three  or  so  hours  we  were  in  the  open 
channel  and  not  too  far  away  from  land  so  we 
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were  shielded  from  the  white  caps  of  the  open 
sea.  When  we  approached  the  end  of  Mahe 
Island  I  could  see  all  those  pretty  white  caps 
on  the  deep  sea  beyond,  I  could  see  that 
things  were  going  to  get  very  interesting 
when  we  left  the  protection  of  the  island  and 
were  out  in  the  real  ocean. 

AH  this  time  Macan  was  busy  cooking  his 
rice  and  fish.  You  know,  down  there  they  let 
the  head  stay  on  the  fish  when  they  fry  it  and 
they  fry  it  in  some  sort  of  oily  oil  which  never 
cooks  the  fish  to  a  brown  color.  In  fact  when 
it  is  completely  cooked  it  is  the  same  color 
that  is  was  when  first  put  in  the  frying  pan 
I  noticed  that  Doc  was  keeping  one  eye  on 
the  fish  and  the  other  on  the  sparks  flying 
here  and  there. 

Well,  there  we  were  four  land  lubbers 
about  to  hit  the  open  sea  in  a  small  boat 
tbout  50'  long  and  about  12'  across.  It  was 
basically  a  sailboat  with  a  small  diesel  used 
generally  for  docking  or  when  there  was  no 
wind  at  all  It  was  a  good  sea- worthy  ship  and 
Harvey  a  good  captain.  There  were  no  con- 
veniences of  home  on  board.  You  slept  down 
in  the  hold  in  swinging  hammocks  and  there 
is  the  usual  smell  that  exists  in  the  hold  of 
boats  like  this.  The  smell  is  a  little  fishy,  a 
little  diesel  oil,  a  little  kerosene  and  a  little 
petrol.  Then  there  is  the  smell  of  human 
beings  mixed  up  with  all  these  other  smells, 
and,  of  course,  a  little  black  cat  smell  thrown 
in  with  all  the  others.  But,  you  are  on  a 
DXpedition.  When  things  are  not  going  right 
and  the  situation  is  a  little  rough  I  always 
think  of  all  the  boys  back  home  that  are 
watching  us  and  getting  their  rigs  right,  lock- 
ing their  front  and  back  doors  so  they  can 
safely  run  a  good  kilowatt  without  being 
bothered  by  the  FCC  walking  in  on  them. 
You  know  the  old  saying,  "the  show  must  go 
on/*  A  few  smells  here  and  there  are  of  small 
consequence— at  least  that's  my  opinion. 

We  were  heading  for  a  good  one— Agalega 
Island— and  the  quicker  we  got  there  the  bet- 
ted it  suited  me.  I  had  had  a  sample  of  the 
thrills  of  being  chased  at  Monaco,  San  Marino 
and  Compione  dltalia  and  wanted  some 
more  of  it.  Of  course  we  did  some  /MM  work 
on  the  boat  telling  the  fellows  we  were  on 
our  way.  Along  about  this  time  we  had  ar- 
rived at  the  end  of  the  island  of  Mahe  and 
were  now  heading  for  the  open  sea.  Remem- 
ber I  am  writing  this  little  chapter  in  August 
1965  and  the  trip  to  Agalega  was  in  the 
month  of  August  1959— that's  six  years  ago, 
so  some  of  the  little  highlights  here  and  there 
may  be  forgotten  since  I  don't  have  any  of 
my  notes  with  me  here  in  4X4  land. 


I  am  now  operating  a  4X5 VB  at  what's 
called  a  kibutz.  This  is  one  of  the  community 
farms  of  4X4  land.  These  farms  here  are  run 
like  a  big  family.  This  is  a  small  one,  only 
about  2,000  acres  and  about  260  adult  work- 
ers, half  male  and  half  female*  Everyone  eats 
in  the  big  dining  room.  There  are  about  4 
families  in  each  house.  These  houses  are  built 
long,  like  a  motel  back  home  and  every  fam- 
ily has  about  3  rooms  to  use.  They  have  a  day 
nursery  for  the  little  ones  and  also  a  kinder- 
garten and  then  grammar  school.  It  is  a  good 
deal,  but  I  doubt  if  they  would  work  out  in 
the  States,  The  people  in  the  kibutz  can  leave 
anytime  they  want  to.  Most  of  the  people  stay 
here  all  their  lives,  They  have  the  security  of 
knowing  they  have  a  roof  over  their  heads, 
clothes  to  wear,  plenty  of  good  food,  medical 
services  and  retirement  when  they  become  too 
old  to  work.  Most  of  the  people  work  only  6 
hours  or  so  each  day.  They  have  a  swimming 
pool  and  all  sorts  of  sporting  facilities.  I  have 
heard  or  read  somewhere  that  life  on  collec- 
tive farms  in  some  countries  is  not  quite  so 
pleasant  and  you  cannot  leave  when  you  want 
to.  That's  not  so  here*  If  you  are  looking  for 
lifetime  security  this  is  the  place.  I  under- 
stand they  have  been  running  these  for  a  long 
time,  so  they  do  work. 

So  much  for  the  kibutz.  Let  me  ask  you  if 
any  of  you  fellows  have  ever  ridden  a  camel. 
I  don't  mean  just  to  get  on  the  back  of  one 
and  let  someone  take  your  picture,  No,  I  mean 
ride  one  f«r  a  whole  day.  We,  Dick  YA4A 
and  I  did  this  while  we  were  up  in  Afghanis- 
tan because  that  was  the  only  way  to  get  to 
one  of  the  places  where  we  operated.  To  me 
it  was  not  much  fun— and  we  had  to  ride  one 
back  too.  I  see  why  they  call  one  of  them 
'the  ship  of  the  desert/  You  can  get  sort  of 
sea  sick  with  that  swaying  back  and  forth 
while  they  walk  across  all  that  sand.  In  the 
afternoon  and  I  mean  every  afternoon  about 
4  pm  the  sand  storms  come  up  and  the  sand 
is  flying  for  the  next  2  or  sometimes  3  hours. 
At  that  time  vou  are  one  of  the  nomads  you 
have  heard  about.  You  can  hardly  see  beyond 
the  nose  of  your  camel  During  these  sand- 
storms I  suppose  the  camels  go  more  or  less 
by  instinct  with  their  built -in  radar  systems 
guiding  them.  You  should  have  seen  Dick  and 
I  with  our  outfits  on.  We  really  looked  like  2 
shieks  sitting  on  our  camels.  The  radio  equip- 
ment and  *putt  putt'  were  strapped  on  4  other 
camels.  This  is  DXpeditioning  the  hard  way.  I 
think  Dick  and  I  have  had  it  as  far  as  this 
kind  of  DXpeditioning  is  concerned!  But  you 
know  you  are  trying  to  put  a  rare  prefix  on 
the  stir,  and  this  is  part  of  the  game.  We  really 
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did  get  to  see  many  out  of  the  way  places  in 
Afghanistan.  Oh  yes,  we  were  in  sight  of  UI8, 
UL7,  and  l\\18.  We  checked  up  on  the  Kyber 
pass  area  and  you  know  there  is  a  neutral 
zone  there,  so  we  took  this  up  with  the  ARR1. 
to  see  what  the  chances  were  for  it  being  a 
new  one.  Also  we  are  looking  into  this  King- 
dom of  Swat  business.  Now  that  would  be 
;i  dandy  wouldn't  it?  When  you  run  out  of 
►untries  you  have  to  make'  em.  Cokes  in 
Afghanistan  (12  oz.  cans)  are  50  cents  each! 
I  controlled  my  desire  as  much  as  possible, 
only  one  can  per  day.  There  is  a  chance  of  a 
return  trip  to  YA  land  if  the  ARRL  makes 
either  of  the  above  spots  a  new  one.  Well, 
there  you  are,  now  back  to  the  trip  to  Agalega. 

Here  we  were  just  leaving  the  island  of 
Mahe  behind  us  and  entering  the  deep  blue 
of  the  Indian  Ocean  and  the  SE  Monsoon  was 
just  beginning  to  end.  Everything  had  been 
going  so  smoothly  and  n'we  until  we  got  a 
short  distance  from  the  shadow  of  the  island 
—Bang,  we  were  in  it  all  of  a  sudden.  Doc 
pulled  in  his  trolling  line  and  things  were  se- 
cured very  quickly.  You  should  have  seen  that 
Hi-Gain  model  14  AVS  swing.  The  salt  spray 
was  all  over  the  place,  Macan  was  fighting 
his  fire  under  the  cooking  thing  on  the  dei 
and  needless  to  say  those  sparks  were  flviim 
everywhere-.  Everyone  was  hanging  on  to 
something  to  keep  from  being  blown  over- 
board. Harvey  was  in  his  poop  deck  house 
and  keeping  the  old  tub  under  good  control 
since  this  was  nothing  new  to  him.  This  toss- 
ing and  pitching  kept  up  from  then  on  until 
we  finally  came  back  some  3  or  so  days  later. 

Well,  finally  it  got  time  to  eat-after  we 
had  been  tossing  and  pitching  all  this  time, 
Since  we  are  rice  eaters  in  South  Carolina,  I 
told  Macan  to  fix  me  up  a  plate  oi  rice  and 
fish.  I  noticed  that  Doc  was  keeping  his  eyes 
glued  to  that  oily  fish  on  my  plate.  When  I 
told  Macan  the  rice  looked  too  dry,  Macau 
put  more  gravy  (gravy  being  oil)  on  top  of 
my  rice.  Well,  that's  when  Doe  decided  il  was 
lime  for  hint  to  count  the  fish  over  the  rail 
Here  I  was  sitting  down  right  smack  on  the 
deck  eating  my  fish  and  rice  dinner.  Doc 
came  bark  from  his  little  run  to  the  rail  and 
I  said  "Join  me,  Doc,  tin  food  is  FB."  While 
saying  this  I  picked  up  the  fish  by  its  head 
and  chomped  down.  A  little  oil  dripped  from 
my  baud  to  the  deck— well  there  went  Doc 
again  with  his  fish  survey.  Just  before  he  de- 
parted he  said  to  me  "How  can  vnu,  Gus?" 
During  all  Ibis  Lee  and  Mae  (AlWand  UQV) 
were  eyeing  the  happenings  and  even  Mar 
was  starling  to  gel  a  little  pink  around  the 
s.  Lee  had  everything  under  control  pretty 


well  though.  As  for  me,  I  was  hungry  and 
enjoying  a  delicious  fish  and  rice  dinner.  I 
believe  the  oil  on  the  fish  assists  it  in  going 
down.  Mineral  oil  for  assistance  is  not  needed 
if  you  eat  Macan  s  fried  fish,  they  have  the 
self -oiling  feature  built  in  already;  If  you  want 
a  good  picture  of  one  of  these  hied  fish,  you 
lake  the  scales  oil  a  regular  fish  and  dip  it 
into  some  cooking  oil,  hold  it  up  and  take  a 
good  look  and  yon  will  get  a  rough  idea  of 
those  fried  fish.  The  W0  boys  from  Kansas 
City  probably  had  worked  up  themselves  a 
good  appetite  watching  me  eat  that  fish,  so 
they  sent  down  to  the  hold  and  came  up  with 
various  cans  and  can  openers.  But  for  some 
strange  reason  none  of  them  had  much  of  an 
appetite.  As  for  me,  I  cranked  up  the  putt 
putt'  and  down  to  the  hold  and  radio  1  went 
and  called  a  CQ  or  two  and  worked  probably 
W3CRA  and  W4TO.  I  even  got  a  message 
through  to  the  XYL— Peggy— that  we  were 
under  way  to  Agalega, 

All  day  long  it  was  solid  overcast  so  Har- 
vey could  not  take  a  bearing.  I  noticed  that 
about  one  foot  of  water  had  accumulated  in 
the  bottom  of  the  boat  and  was  swishing 
around  my  ankles  wliile  I  was  operating  the 
rig.  I  mentioned  this  to  Harvey  and  he  said 
he  guessed  that  the  old  bilge  pump  on  his 
diesel  was  not  working  again.  I  also  mentioned 
that  the  toilet  was  not  flushing  either,  Things 
were  starting  to  get  interesting  you  can  see. 
We  stopped  using  the  toilet  from  then  on  and 
then  we  used  the  rope  system  where  you  tic 
one  end  of  the  rope  to  the  bottom  of  the 
ship's  mast  and  the  other  around  your  waist, 
and  you  sort  of  hang  over  the  side  of  the  ship 
and  hope  no  snapping  sharks  happen  to  pass 
by, 

I  asked  Harvey  what  was  the  ship's  posi- 
tion, Harvey  got  out  his  charts  and  maps  and 
said  b\  dead  reckoning  we  would  be  about 
here— pointing  his  finger  at  a  place  located 
not  too  far  north  of  Piatt  Island  It  was  pilch 
black  outside  and  with  all  the  waves  and 
wind  making  lots  of  noise  I  was  sure  that  il 
we  sneaked  up  on  the  island  during  the  night 
we  could  not  have  heart  I  the  waxes  washing 
the  shore.  I  said  "Harvey,  what  will  we  do  all 
night?"  He  said  that  he  was  going  to  let  the 
boat  drift.  I  said,  "Harvey,  suppose  we  are 
closer  to  the  island  than  your  dead  reckoning 
indicates,  man,  we  might  wash  ashore/'  He 
said  that  this  was  not  possible  since  the  island 
was   surrounded    by    a    coral   reef.   You    know 

w 

these  coral  reels  arc  like  a  Stone  walk  ll  s 
murder  if  a  boat  ploughs  on  to  them,  even 
worse  than  wrecking  ashore  on  a  nice  beach. 
Harvev  said  he  didn't  think  we  would  drift  to 
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the  island  during  the  night  so  we  had  nothing 
to  worry  about.  We  fired  up  the  rig,  had  a 
number  of  QSO's  and  with  wet  feet  from  the 
hilge  water  washing  up  around  our  ankles, 
went  to  bed  on  the  swaying  hammocks  in  the 
hold*  I  got  up  a  number  of  times  and  went 
top  side  and  tried  to  peek  into  the  darkness 
beyond  the  boat,  but  I  couldn't  see  anything. 

Well,  we  did  not  drift  on  to  the  coral  reef. 
Morning  came  and  Harvey  got  a  good  shot  of 
the  sun  when  it  was  rising  out  of  the  water, 
grabbed  his  charts,  and  said  Piatt  Island  was 
over  that-away  and  that  we  would  see  the 
island  in  two  and  one-half  hours.  Let  me  tell 
you    Harvey    was    exactly    right.    The   island 

ime  in  view  exactly  at  the  moment  Harvev 
had  mentioned.  At  first  it  looked  like  a  small, 
flat  dark  thing  way  off  in  the  distance.  When 
we  arrived  at  the  island  Harvey  said  he  would 
have  to  search  for  the  one  spot  where  it*s 
possible  to  slip  through  the  coral  reef.  It  seems 
as  if  every  one  of  these  islands  has  just  one 
opening  in  their  coral  reefs,  Harvey  found  the 
spot  and  by  timing  the  ship's  forward  motion 
with  the  swells,  glided  through  the  small  and 
shallow  opening.  Things  were  very  nice  and 
peaceful  inside  the  reef  No  waves  and  crystal 
clear  water.  You  could  see  the  bottom  of  the 
lagoon  and  it  looked  only  a  few  feet  deep. 
Many  colors  of  fish  could  be  seen  swimming 
around.  Out  came  the  fishing  poles  and  we 
selected  the  ones  we  wanted  to  catch.  We  had 
fish  for  breakfast.  Some  of  the  crew  jumped 
overboard  for  a  swim,  They  dove  down  and 
brought  up  some  beautiful  coral,  I  asked 
them  how  deep  it  was  and  was  surprised  to 
find  that  Is  was  something  like  30  feet, 

Well  here  we  were  at  Piatt  Island  on  our 
way  to  Agalega,  with  the  winds  and  waves 
getting  a  little  rougher  all  the  time.  Finally 
we  had  a  meeting  with  everyone  present. 
From  a  health  viewpoint  things  were  not  too 
eood,  with  the  toilet  not  working  and  the 
bilge  pump  not  working  and  a  good  bit  of 
water  settling  in  the  bottom  of  the  hold.  It 
was  finally  decided  that  if  Harvey  could  get 
the  toilet  in  good  working  order  and  the  bilge 
pump  working*  we  would  continue  on  our  way 
to  Agalega.  Upon  opening  up  the  toilet  we 
found  that  we  needed  a  lead  ball  about  one 
inch  in  diameter.  Well  there  was  no  such 
thing  on  board,  but  there  was  assorted  pieces 
of  lead  that  were  sinkers  for  fishing  lines. 
You  should  have  seen  Harvev  and  the  boys 
melt  lead  on  Macau's  cook  stove,  A  lead  ball 
was  cast  using  the  sand  as  a  mold  that  was 
under  the  stove.  Let  me  tell  you,  they  did  a 
darn  good  job  with  that  lead  ball  With  a  lit- 
tle sanding  and  filing  the  lead  ball  was  OK, 


installed  to  the  toilet  and  boy,  we  had  a  toilet 
again, 

Next  was  the  bilge  pump.  It  was  torn  down 
and  completely  repacked  with  various  bits 
and  pieces  of  cloth,  re-assembled  and  in- 
stalled. It  worked  FB  also.  We  spent  the  rest 
of  the  day  installing  a  depth  finder  that  the 
W0  boys  had  brought  along  to  give  to  Har- 
vey- \\ V  found  that  it  worked  very  well  and 
would  even  locate  schools  of  fish. 

By  this  time  the  weather  had  gradually  be- 
come worse,  Getting  back  through  that  little 
opening  in  the  coral  reef  was  real  tricky  be- 
tuse  this  time  we  were  inside.  We  waited 
until  it  was  high  tide  and  with  Harvey  at  the 
wheel  knowing  all  the  tricks,  we  just  slipped 
through  with  only  about  one  foot  of  clearance 
between  the  bottom  of  his  boat  and  the  reef. 
We  were  off  again  to  Agalega.  But  those  waves 
and  swells  were  a  lot  higher  than  before  and 
seemed  to  be  setting  worse  all  the  time. 
There  was  lots  of  pitching  and  twisting  of  the 
ship  and  the  seasick  prone  fellows  were  really 
catching  it  now.  Well,  we  continued  on  to- 
wards Agalega  Island  for  about  half  a  day 
longer.  I  will  admit  the  wind  was  a  little 
higher  and  one  or  two  of  the  Kansas  City  boys 
were  getting  a  little  sicker  so  we  had  an- 
other talk  about  the  prospects  of  our  getting 
to  Agalega,  It  was  decided  (against  my  strong 
protests)  that  it  would  be  best  for  us  to  turn 
around  and  go  back  to  Mahe.  Our  trip  to 
Agalega  was  shot,  Here  we  were  only  a  few 
hundred  miles  from  our  island,  a  heck  of  a 
long  way  from  the  ILS-A,  and  we  were  giving 
up  right  when  a  little  bit  more  'toughening  it 
out'  would  have  put  us  on  the  island,  I  de- 
rided then  and  there  that  from  then  on  I 
would  be  a  lone  wolf  on  any  other  DXpedi- 
tions,  I  have  found  that  vou  have  to  have  a 
great  deal  of  patience,  take  some  risks  and 
be  a  little  careless  if  vou  want  to  get  to  some 
of  the  more  remote  spots  in  the  world. 
Things  just  don't  go  smoothly,  at  least  for  me. 
There  is  alwavs  something  turning  up  that 
makes  thinks  look  impossible  nearly  all  the 
time.  It  seems  like  the  Indian  Ocean  never 
does  get  reallv  nice  and  smooth. 

We  arrived  back  in  Mahe  and  as  far  as  I 
was  concerned  the  trip  was  a  complete  failure. 
Hut  T  made  up  mv  mind  that  one  of  these 
days  I  was  going  to  return  and  go  to  some 
island  in  that  area  and  put  it  on  the  air.  At 
least  the  trip,  as  far  as  we  went,  convinced 
me  that  I  could  take  the  rough  seas  and  not 
be  bothered  by  seasickness.  Ole  Gus  a  sailor! 
We  operated  VQ9A  for  a  few  days  while 
QRX  for  the  "State  of  Bombay"  to  arrive 
from  Bomb  a  v  to  take  us  back  to  Mombassa. 
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The  return  trip  was  uneventful  We  just 
sat  on  deck  and  watched  the  flying  fish  take 
off  when  the  boat  ran  into  a  school  of  them. 
You  know  these  flying  fish  can  actually  leave 
the  water,  take  to  the  air  and  fly  as  far  as 
150  to  200  feet,  getting  up  about  15  to  20 
feet  in  the  air.  At  times  one  would  land  on 
deck.  Some  seemed  to  be  as  large  as  10 
inches   long,   but   usually   the)    are   about   6 

inches  or  so.  We  saw  a  whale  or  two  in  the 
distance  come  to  the  surface  and  blow,  I  li, 
no  idea  I  would  ever  see  a  whale  doing  just 
that.  Each  morning  we  saw  a  number  of  por- 
poises following  the  ship  usually  in  groups  of 
three  or  four. 

I  had  some  long  talks  with  one  of  the  wire- 
less operators  on  the  boat.  We  soon  started 
talking  about  things  back  in  India,  His  home 
was  Bombay  and  he  had  been  living  there  all 
his  life  except  while  away  on  some  ship  as 
the  wireless  operator.  The  subject  of  what 
happens  to  those  shiploads  of  wheat  lhat  is 
sent  from  the  USA  soon  came  up.  He  told  nie 
that  he  understood  that  this  was  supposed  to 
be  given  to  people  who  needed  it  to  keep 
from  starving  to  death.  He  said  that  he  had 
never  talked  to  or  met  anyone  who  had  ao 
tually  received  any  of  this  free  wheat.  He 
said  things  worked  out  like  this:  The  wheat 
is  shipped  in  bags  of  about  25  pounds  each, 
with  the  usual  handshake  of  Uncle  Sam  on 
each  bag  and  a  message  saying  something  like 
"from  the  U.S.A."  When  the  ship  is  unloaded 
all  this  wheat  is  taken  to  someone  in  the  food 
business  for  distribution.  At  this  distribution 
point  the  wheat  is  removed  from  these  25 
pound  sacks  and  put  into  bags  of  2  pounds 
each— just  plain  hags,  no  hand  shake  or  any 
other  message  is  on  these  bags.  Then  they 
distribute  them,  hut  not  free.  They  are  deliv- 
ered to  food  stores  and  as  far  as  he  knew 
they  were  put  on  their  shelves  and  sold  like 
other  things  on  the  dealers'  shelves.  He  said 
if  any  of  this  wheat  was  ever  given  to  anyone, 
he  had  never  heard  about  it.  He  asked  me 
why  we  did  not  do  something  about  it  Here 
we  were  practically  giving  away  millions  of 
dollars  worth  of  wheat  everv  month  or  two 
with  practically  no  one  ever  benefiting  from 
it  and  that  the  Russians  would  spend  about 
one  tenth  the  amount  we  did,  but  that  they 
would  put  up  a  small  hospital  in  some  village 
with  the  words  'From  your  friends  in  the 
USSR'  engraved  in  stone  on  the  front  of  the 
building.  He  said  the  people  believed  what 
they  saw,  and  this  is  what  they  saw!  They 
did  not  see  all  this  wheat  that  was  sent  to 
them,  or  at  least  when  they  saw  it  they  did 
not  recognize  where  it  came  from  or  who 


THREE  BANDS 

200  WATTS 


FOR  THE  HW12r  22  or  32  TRANSCEIVER 
with  a  new   idea  from   DYNALAB  .   .   • 

— with  DYNALAB'S  Sensational  New  Three- 
Band  Conversion  Kit  for  the  HW12,  22,  or  32 
Transceivers, 

A  few  hours  of  construction  and  color  coded 
wiring  result  in  a  three-band  unit  for  the  "HW" 
transceiver,  A  turn  of  the  bondswitch  produces 
the  some  circuitry  of  oil  three  transceivers. 

Here   are   the   results: 

•  Coverage: 

14.2-14.35,   7.2-7J5,   3.85-4.0   Mc.    (Full   75 
meter  coverage  with  THW12) 

•  Operation: 

LSB  on  75  and  40 
USB    on   20 

•  Power  Input: 
200  wotts   PEP 

•  Calibration: 

2  Kc  on   original   dial 

•  Stability: 

200  cps  otter  20  mm.   warm-up  under  normal 
ambient  conditions 

•  All   other  specifications  remain   the   same 

FEATURES  AND  HIGHLIGHTS 

^  Well    laid    out   assembly    modeled    after   the 

famous    Heath   manual 

*Ar  90-day    parts    guaranteed    and    replacement 
warranty 

it  Free  technical   assistance  and  factory  repair 
service  at  minimal  charge 

it    Highest    quality  components   throughout 


Price 


$49 


95 


ppd   USA   proper 


ELSEWHERE,  ADD  51.50  FOR  SHIPPING 
HW12    owners    order    kit    model    THW12 
HW22    owners    order    kit    model    THW22 
HW32    owners    order    kit    model    THW32 
For    further   information    see    "Recent    Equip- 
ment" on  page  54  of  October  QST,  or  write: 

DYNALAB  COMPANY 

215-28  Spencer  Ave.,  Queens  Village,  NY.  11427 


JANUARY  1966 


71 


" 


sent  it.  The  above  is  the  opinion  of  the  fel- 
low whom  I  talked  with  and  not  mine.  Possi- 
bly it's  true,  possibly  not,  1  suppose  it  would 
be  interesting  if  all  this  was  ever  checked  up 
on.  Someone's  eyes  might  really  open  if  the 
truth  were  ever  found  out.  1  do  know  thai  & 
VU2  land  a  lot  of  manipulating  and  scheming 
takes  place  and  it's  not  beyond  possibility  that 
something  like  this  does  actually  happen. 

Well,  we  were  back  in  Mombassa  and  as 
usual  we  had  to  spend  a  whole  day  there 
while  QRX  for  the  overnight  train  to  Nairobi- 
Ole  Doc  handed  me  a  fist h il  of  money  and 
asked  me  to  go  and  buy  a  good  assortment  of 
weed  carvings  like  I  had  previously  bought— 
and  at  the  same  price  1  had  paid  Before  1 
left  Orangeburg,  South  Carolina  I  was  passing 
the  5  and  10  cent  store  and  they  hud  a  big 
sale  on  genuine  plastic  costume  jewelry,  Well 
I  decided  that  being  a  sort  of  boss  trader  I 
would  buy  a  little  of  this  junk  and  take  it 
with  me,  thinking  possibly  I  could  make  a 
deal  with  some  native  somewhere  along  the 
way,  I  bought  a  big  bag,  spending  a  total  of 
$15.00.  I  had  completely  forgotten  that  I 
had  this  stuff  with  me  until  I  unpacked  over 
in  VQ9  land  and  found  this  bag  of  stull 
down  in  the  bottom  of  my  suitcase. 

I  decided  I  was  going  down  to  have  an- 
other hassle  with  those  natives  over  their 
carvings  for  Doc  and  that  this  was  my  chance 
to  see  if  it  was  possible  to  do  any  'boss  tradin' 
with  them.  I  removed  <  rything  from  my 
briefcase  and  dumped  that  genuine  plastic 
jewelry  into  it  and  away  I  went  to  market 
clutching  my  little  goldmine.  Upon  my  arrival 
there  I  proceeded  to  turn  my  pants  pockets  in- 
side out,  saying  1  have  no  nioney  to  spend 
(Doc's  money  was  in  my  coat  pocket)  but  I 
said  that  perhaps  we  could  do  a  little  busi- 
ness. I  told  the  young  man  to  get  two  pieces 
of  everything  he  had  and  to  make  a  pile  right 
there  on  the  ground  and  let  me  look  it  all  over 
and  to  give  me  his  very  cheapest  price.  Well 
he  did  just  this  and  there  was  a  pretty  good 
pile  of  carvings  there  on  the  ground.  A  crowd 
had  gathered  to  see  this  big  business  trans- 
action take  place*  Well  he  gave  me  his  price, 
and  I  gave  him  mine.  He  came  down  and  I 
came  up  a  little,  we  haggled  and  we  haggled. 
Our  prices  were  still  a  good  bit  apart  so  1 
said  I  would  have  to  go  around  the  corner 
and  buy  from  the  Indian  shop.  I  walked  away 
about  100  feet  when  he  called  me  back.  We 
argued  and  argued  some  more.  Finally  he 
froze  and  so  did  L  I  said  that  I  was  sorrv  we 
couldn't  do  business  and  that  I  was  going 
back  to  my  hotel  for  lunch,  I  shook  hands 
with  him  and  departed.  1  actually  got  into 
the  lobbv  of  the  hotel— and  there  came  a  fel- 


low running  and  said  that  I  should  come  back, 
that  they  would  sell  at  my  price!  I  went  back 
and    he    got    three    big    boxes    and    carefully 
wrapped  everything.  When  the  boxes  were  all 
ready  I  said  to  him,  "You  are  a  good  I  el  low 
and  I  want  to  do  something  for  you,  I  opened 
up  my  briefcase  and  slowly  pulled  out  a  long 
plastic  necklace  and   held  it  up.   You   should 
have  heard  the  native  YLs!  I  passed  it  around 
to  the  crowd  and  eventually  put  it  back  in  nrv 
briefcase.  1  told  the  young  man  I  would  g  v 
him  all  the  genuine  plastic  jewelry  for  another 
stack  of  carvings.  He  said  he  could   not  giv< 
me  two  of  everything  but  just  one  of  each 
item.  1  said  no,  no,  no.  I  proceeded  to  explain 
to  him  that  this  was  genuine  plastic  and  not 
the  cheap  imitation  that  you  could  find  any- 
where at  cheap  prices. 

After  more  yakking  and  haggling  he  said 
he  would  do  this  for  me.  I  started  to  hand 
him  the  money  and  the  jewelry  and  I  said, 
Wait  a  minute,  we  can't  do  business/*  (I 
had  seen  a  BIG  elephant  carving  under  I  lit 
table— he  had  only  one  of  these  and  it  was 
about  3  times  as  large  as  anything  he  had.) 
1  pointed  to  this  and  said  that  if  he  would 
throw  this  in  as  backsheesh  we  could  close 
the  deal.  I  said  that  this  was  my  final  offer 
and  that  he  could  take  it  or  leave  it.  After 
talking  with  his  father,  who  bad  been  stand- 
ing on  the  sidelines  during  all  this,  he 
agreed  and  away  we  went  to  the  hotel  with 
6  boxes  of  carvings*  Good  Ole  l^^'  was  com- 
pletely satisfied  and,  to  lell  the  truth,  so  was  I. 

In  a  few  hours  we  were  on  our  way  to 
Nairobi  on  the  train,  out  through  lion  coun- 
try; Upon  arriving  there  1  stayed  with  George 
VQ4AQ  this  time.  I  found  that,  at  last,  iu> 
equipment  had  arrived  from  Milan.  Why  it 
took  a  month  to  grt  there  I  never  did  fin  1 
out.  While  attending  to  things,  the  Kansas 
City  boys  made  a  quick  trip  down  to  VQ1 
land  (Zanzibar)  just  as  tourists.  When  thev 
arrived  back  I  had  everything  done  and  I 
took  off  for  VQ1  the  hard  way,  via  African 
Bus  through  the  juimle  to  Dar-es-Sahiam, 
Now  this  was  some  trip.  You  ride  an  African 
Bus  from  irobi  to  Dar-es-Salaam  and  you 
will  see  what  I  mean.  Monkeys,  snakes,  lions, 
elephants,  zebras,  gazelles,  vultures,  you  name 
it,  I  saw  it  by  the  hundreds.  It  is  a  two-da) 
trip,  and  rugged  to  say  the  least. 

Next  month  I  will  tell  you  about  meeting 
VQ3FBD,  good  old  Peter  Dobs,  and  about 
operating  in  VQ1  land  when  it  was  a  rare 
spot,  I  am  still  seeing  the  world  and  enjoying 
every  minute  of  it  too.  This  is  country  num- 
ber 99  for  me!  I  wonder  if  I  will  ever  get  to 
number  100— DXCC.  Maybe  I  will,  maybe 
1   won't— who  knows?  .  ,  , 
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USED  EQUIPMENT  SPECIALS  FROM   BURGHARDT 
TRANSCEIVERS 

PRICE*  PRICE* 
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DRAKE  TR-3    439.00       GLOBE  CHAMP  300    109.00 

HALLICRAFTERS  SR-160/AC  Supply —  GLOBE  CHAMP  300A    139.00 

demonstrator     349.00      HARyEy  WEUS  T9Q 49  00 

HALLICRAFTERS    SR-500/AC   Supply —                         ufatu   nv  ac\  »nn 

demonstrator     439.00      MtAm   UA"4U   w,uu 

NATIONAL  NCX-3  with  AC  DC  Supplies  395.00  HEATH  DX-100B  129.00 

NATIONAL  NCX-5  with  AC  Supply— new  549.00  JOHNSON   ADVENTURER    29.00 

SB-33  with  DC  Supply 275.00  JOHNSON    CHALLENGER         59.00 

SB-34  with  VOX,  Calibrator,  Mike,  JOHNSON  RANGER     119.00 

Mount     ...  439.00  JOHNSON   VIKING   II     99.00 

SWAN  240  with  AC  DC  Supplies 349.00  MORROW  MB-560 49.00 

SWAN  240  with  DC  Supply 295.00  LIN  EARS 

RECEIVERS                                 CLEGG  Apollo  six  meter $199.00 

DRAKE  2B  with  Calibrator  and  speaker  219.00      HUNTER  BANDIT  2000 329.00 

DRAKE  2B  with  Calibrator  &  Q  Speaker  239.00      J°HNS0N  COURIER 139.00 

HALLICRAFTERS  S53    45.00       NATIONAL   NCL-2000 499.00 

HALLICRAFTERS  SX62A 219.00  VHF    EQUIPMENT 

HALLICRAFTERS  SX71  79.00       CLEGG  Apo||Q  Ljnear $199.00 

HALLICRAFTERS  SX-101    MK3A 179.00  HALLICRAFTERS    HA  HA6/P26    Supply  295.00 

HALLICRAFTERS  S-108          79.00  hamB0ArDS  2  meter  Transistor 

HALLICRAFTERS  SX-115   ...  395.00           converter  28-32   IF    .  .  . 19.00 

HAMMARLUND   HQ  170A    269.00  MISCELLANEOUS 

HARVEY  WELLS   R9A    69.00 

MOSLEY  CM-1 99.00  CENTRAL    ELECTRONICS    MM2    Scope  $  55.00 

NATIONAL  NC-98  with  Speaker        ...  85.00  DRAKE  RV3  Remote  VFO/Speaker  59.00 

NATIONAL  NC-125  with  Speaker      ...  99.00  HALLICRAFTERS  HA-5  Deluxe  VFO . ....  49.00 

NATIONAL   NC-300    ,              169.00       HALLICRAFTERS  R-48  Speaker 12.00 

HALLICRAFTERS  MR-150  Mounting 

SSB     EXCITERS  Rack— new  24.00 

CENTRAL  ELECTRONICS  20A $119.00       HEATH   VF  J   VF0    100° 

HALLICRAFTERS    HT-32    289.00       HEATH  HP1°  12  vdc  Supply  190° 

HALLICRAFTERS    HT-37    269.00       HEATH   H013   Ham  Scar   Sc°pe  '        75°° 

TDAMCMITTCDC  HEATH  MT1/MR1  with  UT-1  Supply   ..      119.00 

TRANSMITTERS  johnson  122  vfo  19.00 

COLLINS  32V-1 $139.00      KNIGHT  X-10  100KC  Calibrator 10.00 

COLLINS  32V-3    229.00       MILLEN  92200  KW  Transmatch 

ELMAC  AF-67    . 49.00  Antenna  Tuner    99.00 

GLOBE  CHIEF  90A 39.00      P&H  Dl-l  Distortion  Indicator 75.00 

*The  above  used  equipment  prices  subject  to  10%  discount  for  cash/no  trade. 

Box  37A     Wotertown,  So.  Dok.     Phone  605     886-5749 

^^^"""^^^^■BflH^^HV^^^^^^HM^^^^  feature 

Write  for  ^^^   ^^  W  TT*^^^^^ 

%^tf         "^  W  m  If     ^^J    ^  Collins, 

our  1    W  ^^^^^^^^^^T^l  rT^T^]  k  gm  1 

I    W   ^*    P  i  ''I/'         I"     .  ¥  Drake,  Eico, 

Transceiver  «■     i^0/r    ^^^^^^^^^  ^^^^^^JL^y^JD^J|      ^T 

T  _^^  XTx**  Hallicrafters, 

K^m^gg^^^^^m^^mj^^^lilAA^i,  inc. 

SBE  and  Swan 

America's  Most  Reliable  Amateur  Dealer. 
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John  Crawford  WA4SAM 
George  Webber  W )  DVG 
40  Morris  Street 
West  Lynn,  Mass. 


Build  the  OTC 

A  one  transistor  converter  for  28-54  or  108-176  mc 


The  following  coin  titer  is  your  answer  to  a 
sensitive  and  inexpensive  receiver  for  your 
car.  When  used  with  the  usual  car  broadcast 
radio  it  will  provide  excellent  monitoring  of 
the  two,  six*  and  ten  meter  bands  as  well  as 
police  and  fire  frequencies  oil  the  low  and 
ligh  hands.  Total  cost  is  about  three  dollars 
with  a  well  stocked  parts  box,  or  a  kit  can 
be  obtained  by  writing  Webber  Labs,  40  Mor- 
n's Street,  West  Lynn,  Mass.  If  you  choose  to 
build  your  own  you  will  need  a  crystal  and 
a  special  high  frequency  transistor  available 
as  surplus  from  the  above  address  for  a  total 
cost  of  14.00. 

Two  different  versions  are  shown,  tuning 
28-54  mc  and  100-200  mc  respectively,  the 
only  difference  being  in  Coil  LL  If  desired, 
plug-in  coils  may  be  used  but  due  to  the  low 
cost  o\  the  parts  it  is  easier  (o  build  two  con- 
verters. 


jgTTQM  vi£w-qi 


Jl 


^—Q^- f 


Fig.  1.  The  OTC.  LI  tor  I0G20Q  mc  is  4  T  #16 
wire,  Vi'"  diameter,  tap  at  1  T  from  ground.  For 
30-50  mc  LI  is  36  T  #30  on  14"  dia  form  H" 
long,  tap  1  I  T  from  ground,  L2  is  36  T  #30  on 
Ww  diameter   form    Vzf*   long. 


The  unit  is  housed  in  a  small  2"W  x  4"L  x 
lJi"D  Minibox.  Parts  are  mounted  by  their 
leads  on  a  1"  x  2"  piece  of  perf  board  and 
proper  connections  made  on  the  underside  of 
the  board  with  the  extra  lengths  of  component 
lead.  Because  of  the  high  frequencies  involved 
king  should  be  kept  short  and  as  much  point 
\  point  as  possible*.  Placement  of  parts  is 
straight-forward  and  should  cause  no  trouble 
if  the  pictorial  is  followed,  Be  sure  to  leave 
room  at  each  corner  of  the  board  for  the 
mounting  holes. 

When  winding  coils  LI  and  L2  use  the  spe- 
cifications shown  in  the  parts  list,  Because  of 
I  he  small  size  of  the  coils  it  may  be  easier  to 
solder  one  end  of  the  wire  to  a  lead  on  the 
coil  form  and  then  turn  the  form  between  your 
fingers,  feeding  the  wire  as  you  turn.  After 
every  few  turns  or  so,  apply  a  small  bit  of 
candle  wax  to  the  completed  part  and  heat 
the  coil  slightly  to  melt  the  wax  in.  This  will 
prevent  the  wire  from  slipping  off  the  form. 
When  making  the  tap  on  LI  in  the  28-54  mc 
model,  be  sure  to  continue  the  winding  in  the 
same  direction  as  before. 

Next,  drill  or  punch  holes  in  each  end  of  the 
minibox  and  mount  the  antenna  jacks,  switch 
and  crystal  socket  as  shown.  Drill  holes  in 
each  corner  of  the  perl  board  and  mount  it 
in  the  bottom  ol  (Ik  box  with  small  grummets 
or  spacers  to  prevent  the  leads  from  shorting 
against  the  chassis.  Finally,  make  the  connec- 
tions from  the  board  to  the  mounted  compo- 
nents on  the  box  as  shown  in  the  pictorial. 

In  the  authors'  model  a  nine  volt  battery 
was  used  for  power  and  taped  to  the  outside 
of  the  OTC,  Because  of  the  small  amount  of 
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TO  SI 

LUG  4 


TO  SI 

LUG  I 


LI- 
SEE    TEXT 


TO  51 
LUC  6 


Fig.  2.  Layout  of  the  OTC.  The  converter  is  built 

on  a   I"  x  2"  piece  of  perforated  board, 

power  required  by  the  circuit,  the  battery  will 
last  most  of  its  shelf  life.  Power  may  be  tapped 
from  the  car  battery  and  R3  changed  but  this 
will  result  in  more  noise  through  the  engine's 
electrical  system, 

With  a  crystal  plugged  into  the  socket  the 
converter  is  ready  to  go.  To  determine  crystal 
frequency,  use  the   following  formulas: 

For  the  28-54  me  converter 
F,-1.2  =  fc 

For  the  100-200  mc  converter 
%  (Fx  -  1.2)  =  f0 

Fj    is   the   frequency    you   wish    to    tune   in 
megacycles 

fc  is  the  oscillator  frequency  in  megacycles. 
The  answer  to  the  above  formulas  is  the  fre- 
quency of  the  crystal  in  megacycles;  When 
ordering  from  Webber  labs  it  is  not  necessary 
to  figure  the  frequency  but  be  sure  to  specify 
the  frequency  of  the  station  you  wish  to  moni- 
tor. 

Plus  in  a  jumper  lead  made  of  about  twelve 
inches  of  coaxial  cable  with  a  male  Motorola 
plug  on  each  end  into  J2,  Plug  the  other  end 
into  the  radio  and  the  antenna  into  Jl.  With 
SI  set  in  the  off  position  turn  the  radio  on 
and  tune  the  dial  The  usual  commercial  sta- 
tions will  be  heard,  If  not,  check  the  wiring 
of  SI  and  the  antenna  circuits.  If  all  is  okay, 
push  SI  to  the  on  position  and  tune  the  radio 
to  1200,  A  slight  hiss  will  be  heard  and  if 
the  crystal  frequency  is  correct  you  should 
hear  a  signal  when  the  station  for  which  you 
are  listening  transmits.  It  may  be  necessary 
to  adjust  C2  slightly  to  obtain  maximum 
strength.  By  tuning  the  dial  a  wide  range  of 
Frequencies  may  be  heard.  However,  for  sta- 
tions which  are  far  apart  in  frequency,  dif- 
ferent crystals  will  have  to  be  used,  The  far- 
ther  away  from  the  crystal  frequency  the 
lower  the  sensitivity. 

The  OTC  may  be  mounted  permanently 
under  the  dash  or  placed  in  the  glove  com- 
partment of  the  car.  It's  about  the  easiest  way 
to  get  good  reception  of  these  interesting  fre- 
quencies for  mobile  use,  . 

.   .    .  WA4SAM.  W1DVG 


DOW 
KEY 


COAXIAL 


RELAYS 


DOW-KIT 


OUR  SPECIALTY  .  .  .  Your  No.  I  source 
for  standard  and  special  application  units. 


DK60  SERIES 

HEAVY    DUTY    SPDT 
COAXIAL  RELAYS 


DK«0    SERIES,    AC    or    DC 

UHF    connector*    __.  _    from        >  12.45 


DK2-60  SERIES 


A    DPDT   SWITCH 
lor  SWITCHING  2 
COAXIAL    LINES 
SIMULTANEOUSLY 


With    VMT    COAXIAL    CONNEC- 
TORS     .       ._. 


from    SI  9.00   ci 


r  DK2-60B  SERIES 


A   DPDT  SWITCH 
INTERNALLY   CON* 
NECTED  IN   DE- 
ENERGIZED  POSITION 


Available    in    sll    standard    AC 

DC  voltages from    5  19". 00  e* 


DK77  SERIES 

MINATURE,   LOW  COST 

50   ohm    SPDT 

COAXIAL    RELAYS 


from 

I>K  77  relays  available  with  phono.     ^^      - 
TNC  and  BSC  coaxial  connectors-       5 7.YU   en 


DK72  SERIES 

1P3T  COAXIAL  RELAY  FOR 
REMOTE  SWITCHING  of  r,f. 
SOURCES 


WITH    UHF    CONNECTORS    $22.95  €M. 


DK78   SERIES 

NEW   MANUAL    COAXIAL 

SWITCHES 
(Not  Wafer  Switches) 


Available:      1P2T,     SP3T.     IP6T 
and    crossover    switch    - 

from   $12.75  ea. 


Available    at    v^ur    distributor    or    write: 

DOW-KEY  CO. 

Thief  River  Falls,  Minnesota 
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The  EICO  753K 


Melvin  Leibowrtz  W3KET 
Charles  Poppas  W3TND 
Wilmington,  Delaware 


The  authors  recently  completed  an  EICO 
753,  tri  hand  SSB-AM-CW  transceiver  kit. 
The  kit  sells  for  $179.95  and  in  our  opinion 
it  is  worth  every  penny.  Power  input  is  200 
watts  PEP  on  SSB  and  CW  and  100  watts 
on  AM  Full  frequency  coverage  of  the  80, 
40  and  20  meter  hands  is  provided.  The  re- 
ceiver section  has  an  offset  tuning  control  so 
that  it  can  be  detuned  a  few  kilocycles  from 
the  transmitted  signal  in  cast1  the  other  fellow 
drifts  or  is  not  exactly  on  frequency.  This 
control  is  smooth  and  eas\  to  operate  as  is 
the  entire  transceiver.  The  transceiver  is 
housed  in  a  heavy  gauge  perforated  steel 
cabinet  with  a  cast  aluminum  front  panel-  Ma- 
chined aluminum  knobs  are  used  and  the 
"feel"  is  excellent.  The  main  timing  dial  is  a 
dual  ratio  with  ratios  of  6  to  I  and  30  to  1. 
This  allows  rapid  band  coverage  and  at  the 
same  time  gives  a  good  tuning  rate  for  side- 
band. The  receiver  is  very  sensitive  on  all 
bands  and  although  we  did  not  measure  the 
rf  output:  our  dummy  load  light  bulb  was 
very  bright  indicating  good  efficiency  in  the 
transmitter,  The  set  has  an  effective  ALC  sys- 
tem on  transmit  as  well  as  good  AVC  action 
on  receive. 

Construction  of  the  kit  was  not  difficult. 
The   crystal    filter   is    factorv    assembled-    The 


VFO  and  il  strips  are  built  on  printed  circuit 
boards  and  go  together  quickly  and  easily. 
The  audio,  VOX,  and  final  rf  Section  are  of 
conventional  construction,  All  parts  are  readily 
accessible  and  the  wiring  is  *k single  layer". 
Alignment  was  easy  and  did  not  require  test 
equipment.  The  if  alignment  i^  accomplished 
by  using  the  carrier  oscillator  as  a  signal 
generator  arid  the  receiver  "Sn  meter  as  a 
vacuum  tube  voltmeter.  All  other  stages  are 
aligned  by  peaking  the  tuned  circuits  for 
maximum  output  when  transmitting.  There 
were  some  minor  mistakes  in  the  construction 
manual  which  is  not  too  surprising  for  the 
first  run  of  a  kit  as  sophisticated  as  this  one* 
They  did  not  cause  us  any  great  trouble  and 
conversation  with  EK  O  indicates  that  later 
manuals    will    be    corrected, 

Twenty  minutes  after  the  last  connection 
had  been  soldered  in  place,  we  had  the  unit 
aligned  and  on  the  air.  Reports  were  very 
flattering  in  regards  to  suppression,  voice 
quality  and  frequency  Stability,  We  were  im- 
pressed by  the  receiver  stability  and  the 
general  ease  of  operation  and  in  conclusion 
we  hope  that  EICO  will  continue  to  expand 
their  ham  line  with  other  modern,  high  quali- 
tv  kits  such  as  this  one. 

.   .    .   W3KET.   W3TND 
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SERVICE 

TESTED 

EQUIPMENT 


FREIGHT    FREE    WITH 

CASH   REMITTANCE 

IN   CONTINENTAL   U.  S. 

TRANSCEIVERS 

Collins   KWM-1    (clean) 
Collins   KWM-1   AC  Pow.  Sup. 
Collins   KWM-1    DC  Sup.   W   Mob-rack 
Heath  HW-22  (like  new) 
National    NCX3  {like  new) 

Swan   SW  120  (clean)    

Swan   SW-140   (clean)     .  ,  . 
Swan  SW-240   (clean)   . 


•       •        *        4         *        * 


VHF   EQUIPMENT 


Clegg   Interceptor    . 
Gonset    Communicator    \\    2M 
Gonset  Communicator  III  6M 
Ha  I  lie  rafters  HA  2  W   Pow  Sup. 
Poly  Com   PC-2  2M   XCVR 
Poly  Com   PC*6  6M  XCVR 


TRANSMITTERS 


B&W  5100  W/SSB  Adaptor 
Collins  30L-1   linear  (near  new) 
Elmac   AF-68    (clean)    .  .     .  .  . 
Gonset   GSB-100    ,  , 

Hamrnarlund  HX-50   

Heath    DX  60    (clean)    ........ 

Heath  Apache  TX-1   , 

Heath  Marauder  HX-10  (like  new) 
Hamrnarlund  HX-500  (near  new) 
Johnson  Thunderbolt  (80-1 OM) 


■Phi-* 


J         I         4        4         4 


RECEIVERS 


Collins  75A2A  (real  clean)    . 
Collins  75A4   Ser.   ^3054 
Drake  2 A  (clean)    .... 

Drake  2B   (clean)    

HaHicrafters  SX  96A   (clean) 
HaHicrafters   SX-100   (clean) 
HaHicrafters   3X  111    (clean) 
Hamrnarlund   HQ-17GC  (clean) 
Hamrnarlund   HQ-110C  (clean) 
Hamrnarlund    HQ-180C  (clean) 
Heath  RX-1   Mohawk  (clean)    . 
National    NC-300   (clean) 
National   NC-3G3  (near  new)    . 


$359.00 
69.00 
119.00 
119.00 
259.00 
125.00 
149.00 
225.00 


#    ►    *    * 


$249,00 
1 19,00 
129,00 
225.00 
249.00 
229.00 


$269.00 
369.00 
119,00 
219.00 
289,00 
69.00 
1 19,00 
289.00 

359*00 
279.00 


$219.00 
419.00 
179.00 
219,00 
1 19.00 
149.00 
159.00 
219.00 
129.00 
289.50 
159.00 
149.00 
199.00 


MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,   California  92501 

Phone  683*0523  (area  code  714) 


THE  NEW  W6TNS 


tt 


Kettle  Qo%" 

TELETYPE  CONVERTER! 


DESIGNED  AND   BUILT   BY   DON    ST0NER  W6TNS 
OF   STONER   ELECTRONICS! 


* 


r 


i 


RT-l  WIRED  AND  TESTED 


Operating  manual  sent      C 
FREE  on  request! 


99 


50 

net 


LISTEN  TO  UNITED,  ASSOCIATED,  AND 
REUTERS  PRESS  RELEASES!!  RECEIVE 
TOMORROW'S  NEWS  TODAY!  COPY  DX 
RTTY  STATIONS  AROUND  THE  WORLD! 
USE  THE  "BEATLE  BOX"  IN  CONJUNC- 
TION WITH  YOUR  PRESENT  RECEIVER 
AND  A  TELETYPE  MACHINE. 


DISTRIBUTORS  WANTED 


i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 


ORDER 

TODAr 


MISSION   HAM  SUPPLIES 

3316  Mom  Street,  Riverside,  Calif.  92501 

D  SHIP  ONE  "STONER"  RT-l  CONVERTER: 

Q  QUOTE  trade  allowance  and  terms. 

B  Please  send  latest  HAM  flyer. 
Put  me  on  your  mailing  list. 

(Cash  orders  shipped  FREE  in  continental  LL  S.) 


»»«■».» 


n  1  /t-VtI  L        *iiit«tttitiitiiiiiM>>iii>i<vall        _   -  .   _  _ 

(please  print) 


City 


, **.***•*   State   . 

(Calif,  orders  add  4%   tax) 


Zip 
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William  Johnson  WA2TDR 


The  Drake  R-4  Receiver 


Recently  I  became  the  owner  of  a  Diakt 
model  R-4  receiver.  After  using  it  for  several 
months  I  was  impressed  enough  by  its  per- 
formance to  write  this  review  for  the  benefit 
of  others  who  may  be  contemplating  the  pur- 
chase of  a  new  receiver. 

The  model  R-4  receiver  is  capable  of  re- 
ceiving in  the  SSB,  CW,  AM  and  RTTY 
modes  of  operation.  Its  frequency  coverage 
is  3-5  to  4,0  mc,  7.0  to  7.5  mc,  14,0  to  14.5 
mc,  21,0  to  21.5  Efic,  and  28.5  to  29.0  mc, 
with  the  crystals  supplied.  Ten  accessory  cry- 
stal sockets  are  provided  for  the  coverage  of 
any  additional  500  kc  ranges  between  1.5 
and  30  mc  with  the  exception  of  the  5.0  to  6.0 
mc  segment,  This  is  one  feature  that  I  par- 
ticularly like  as  the  receiver  can  never  become 
obsolete  if  any  of  the  ham  band  frequencies 
are  shifted.  In  addition  it  covers  the  160 
meter  band  by  using  one  of  the  ten  accessory 
crystal  positions,  or  for  the  VHF  enthusiast 
the  accessory  crystal  selector  can  be  used  to 
provide  5  mc,  of  continuous  coverage  for  use 
with  VHF  converters.  Too  many  equipment 
manufacturers  are  omitting  the  160  meter 
band  where  the  Drake  Company  recognized 
that  the  band  still  belongs  to  the  radio 
amateurs. 

The  first  if  frequency  of  the  R-4  is  5645  kc. 
The  receiver  uses  a  crystal  lattice  filter  at 
this  frequency  giving  excellent  cross  modula- 
tion and  overload  characteristics  by  providing 
selectivity  before  the  gain  producing  stages* 
A  tunable  passband  filter  with  selectivity 
switching  is  used  to  achieve  additional  selec- 
tivity at  the  50  kc  intermediate  frequency 
Four  degrees  of  selectivity  are  available,  with- 


out having  to  purchase  additional  filters.  Th< 
passband  at  the  6  db  point  on  the  switchabh 
filters  are  0,4  kc  for  CW,  L2  for  RTTY,  2,4 
kc  for  SSB,  and  4.8  kc  for  AM. 

Excellent  frequency  stability  is  assured  In 
the  use  of  a  permeability  tuned  oscillator.  The 
specification  calls  for  less  than  100  cycles 
drift  after  initial  warm  up.  I  have  found  that 
the  stability  is  in  accordance  with  their  speci- 
fication.  Hie  oscillator  covers  4955  kc  to  5455 
kc  and  is  premixed  with  a  switchable  crystal 
controlled  oscillator.  The  output  of  the  pre- 
mixer  is  5645  kc  above  the  frequency  of  the 
desired  incoming  signal.  A  bandpass  coupling 
transformer  between  the  premixer  and  the 
first  high  frequency  mixer  attenuates  the  un- 
desired  mixer  products. 

When  the  mode  switch  is  in  the  "SSB/CW" 
position  the  output  of  the  50  kc  if  amplifier 
is  connected  to  the  input  of  the  product  de- 
tector. When  the  mode  switch  is  in  the  *'AM" 
position  the  50  kc  local  oscillator  is  disabled 
and  the  if  signal  is  detected  with  a  diode, 
providing  AM  detection  without  having  to 
result  to  zero  beating  the  carrier  as  required 
by  SSR  receivers  king  the  additional  AM 
detection  system. 

The  main  dial  is  calibrated  m  5  kilocycles 
divisions  and  has  two  scales.  The  0  to  .500 
scale  is  used  for  bands  7.000-7.500,  14,000- 
14.500,  2LOO0-2L5O0  etc,  and  the  .500  to 
L000  scale  is  used  for  bands  1.500—2.000, 
3.500-4.000,  28.500-29.000  etc. 

The  vernier  dial  skirt  is  calibrated  in  one 
kilocycle  divisions.  The  scale  on  the  vernier 
dial  is  marked  0  to  25.  The  dial  skirt  is  ad- 
justable by  pushing  it  in  slightly  and  rotating 
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CRYSTALS  are  not  all  the  samel 


TEXAS  CRYSTALS  quality  is 
outstanding  as  evidenced  by  use 
in  numerous  government  space 
projects  where  there's  no  compro- 
mise with  quality,  reliability  or 
accuracy,  For  commercial  two- 
way,  ham  operation  or  special  fre- 
quency control  crystals,  Texas 
Crystals  are  your  best  buy. 


If  your  dealer  is  tempora- 
rily out  of  stock  or  does 
not  carry  Texas  Crystals, 
send  us  his  name  along 
with  your  order,  Mini- 
mum order,  check  or 
COD.  is  $5.00.  Add  5* 
per  crystal  for  postage, 
10*  for  air  mail. 


1000  Crystal  Drive 
Fori  Myers,  Florida  33901 
Phone  8  T  3  —  WE  6-2 109 


Send  for  Free  Catalog  with  Circuits 


A  Division  of  Whiteho 


411  7  W.  Jefferson  Blvd. 

Los  Angeles,  California  90016 

Phone  213  —  731-2258 

Electronics  Corp, 


it  in  the  desired  direction  while  holding  the 
main  tuning  knob  stationary.  After  adjusting 
the  dial  skirt  the  I  kc  divisions  track  across 
the  main  dial  so  that  5  kc  on  the  vernier  dial 
skirt  coincides  with  the  5  kc  divisions  on  the 
main  dial  When  the  vernier  dial  skirt  is  cali- 
brated using  the  built  in  100  kc  crystal  cali- 
brator the  calibration  accuracy  is  better  than 
1  kc  when  the  main  dial  is  calibrated  at  the 
nearest  100  kc  point*  The  tuning  dial  turns 
easily  without  any  backlash.  The  ease  of  tun- 
ing will  be  appreciated  by  the  VHF  operator 
that  tunes  across  the  complete  dial  when 
tuning  crystal   controlled   converters. 

The  specification  lists  both  the  image  re- 
jection, and  the  if  rejection  in  the  ham  bands 
as  more  than  60  db.  The  internal  spurious 
responses  in  the  ham  ranges  is  less  than  the 
equivalent  of  1  uv  signal  on  the  antenna.  I 
have  not  found  any  spurious  responses,  and 
have  not  experienced  any  image  frequency 
stations  in  this  area  appearing  in  the  ham 
bands. 

The  specification  claims  less  than  0*5  micro- 
volts for  10  db  signal  plus  noise  to  noise  ratio 
on  all  ham  bands,  I  have  not  measured  the 
sensitivity,  but  after  comparing  it  with  other 
receivers  on  the  market  claiming  similar 
Sensitivity    it    competes   with  the  best   money 


can  buy. 

Other  features  contained  in  the  R-4  are; 
the  noise  blanker  which  can  be  used  on  CW, 
and  SSB?  as  well  as  AM.  The  permeability 
tuned  "T"  notch  filter  in  the  50  kc  if  strip. 
This  filter  is  capable  of  producing  a  deep 
notch  which  can  be  tuned  across  the  if  elim- 
inating in terf erring  carriers  in  all  modes  of 
operation.  The  automatic  volume  control  has 
three  positions,  ie,  off,  slow,  and  fast.  The  re- 
ceiver has  provisions  for  muting  the  rf  stage 
off  during  transmit.  The  premixed  vfo  output 
is  brought  to  a  connector  so  that  the  receiver 
can  transceive  with  the  T4X  transmitter. 

Using  the  receiver  in  my  two  favorite 
modes  of  operation,  SSB  and  CW,  the  R-4 
satisfied  all  my  expectations.  The  features  and 
construction  are  of  the  same  caliber  as  the 
TR3  transceiver  and  the  2B  receiver  that 
earned  Drake  their  present  reputation 
manufacturer  of   amateur   products. 

The  overall  dimensions  are  5J£"  high, 
v\ide,  and  12&"  deep. 

Incidentally,  the  new    R-4A  is  identical  ex 
cept  for  minor  production  changes  including 
a  solid  state  VFO. 

The  receiver  price  is  $379*95  with  the 
matching  speaker  available  at  S19.95. 

.   .   ,    WA2TDR 
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Knight 


C-577  Compressor 


Hams  have  long  known  the  advantages  ol 
inpression  in  the  modulation  of  a  transmit' 
ter.  You  can  look  back  at  old  handbooks  and 
see  the  very  complex  and  cumbersome  et \ nip- 
men  t  that  used  to  be  u<  ssarv  to  add  com- 
pression  to  a  transmitter.  Then  you  can  look 
at  the  neat,  compact  Knight  C-577  and  see 
how  far  weve  come.  This  simple,  easy-to- 
build  compressor/preamplifier  connects  be- 
tween your  microphone  and  transmitter  mike 
input  in  a  few  minutes.  Then  it  can  be 
switched  in  and  out  ol  the  circuit  with  ad- 
justable compression  and  output  to  provide 
you  with  maximum  audio  for  any  situation. 

The  C-577  comes  as  a  kit  The  job"  of 
building  it  takes  about  an  hour  even  for  but- 
terfingers.  Almost  all  of  the  parts  are  on 
sturdy  printed  circuit  board  and  the  C-577 
uses  three  modern  silicon  transistors  for  relia- 
ble operation.  The  circuit  board  mounts  isily 
with  the  controls  and  common  9  v  battery  in 
the  attractive  21*  x  6&  \  3"  sea  blue  and  silver 
ease.  Then  it's  reach   to  connect  to  vour  trails- 

miller  with   the  double  shielded   cables   that 
are  provided  in  the  kit  for  use  with  push  to 

talk  switching. 

Once  the  C-577  is  connected  up,  von  find 
that  it  offers  preamplification  for  low  level 
mikes— up  to  26  db  at  1  kc.  Compression  can 
start  as  low  as  2  mv  with  full  compression 
limiting  output  to  50  mv  as  desired.  The  in- 
put and  output  impedances  are  more  than 
.10.000  ohms  and  frequency  response  is  within 

two  decibels  from  300  to  5000  eps.  Because 
of   the   transistorized-battery    upn  ation,    hum 

and    noise    arc    more    than    50   db    down    bum 
tl it*  maximum  output. 


The  compressor  boosts  the  output  ol  your 
modulator  when  vou  mumble,  then  limits  it 
when  you  talk  too  loudly  to  give  a  high  aver- 
age level  of  modulation.  Vou  can  easih  adjust 
the  unit  so  that  your  transmitter  will  not  over- 
modulate  no  matter  how  hard  vou  shout!  The 

0 

big  advantage  of  a  compressor  such  as  this 
over  the  more  common  speech  clippers  is  that 
il  introduces  ver\  little  distortion.  All  broad- 
cast  stations  use  compressors;  Tin  sure  none 
wse  clippers.  Of  course,  hams  don't  want  high 
fidelity  in  frequency  response,  but  we  do  want 
low  harmonic  and  intermodulation  distortion 
so  that  our  signals  are  clean  and  pleasant  to 
listen  to.  Clippers  are  notorious  for  harmonic 
distortion— thai s  why  they  have  to  be  followed 
by  filters.  The  distortion  that  a  compressor  in- 
troduces is  mostly  a  matter  of  phase  and 
amplitude,  which  is  not  unpleasant, 

I  connected  the  C-577  to  a  50  watt  (i  meter 

\M  transmitter,  got  into  a  contact  with  a  ham 

just   about    on    the    limits    of   my    modulation. 

and  tried  the  switch  test.  He  said  that  it  made 

quite  a  difference,  Without  the  compressor, 
my  voice  was  weak  and  partially  unreadable. 
With  the  compressor  in  the  circuit,  it  was 
much  stronger  and  R5  copy.  Even  with  deep 
compression,  the  sound  wasn't  too  bad.  In  fact, 
my  voice  is  pretty  bad  without  the  compres- 
sion. At  any  rate,  you  can  always  reduce  the 
compression  a  bit  if  there  are  any  complaints, 
The  attractive  edgewise  meter  tells  you  how 
loudly  to  talk. 

&t  $19,95,  the  knight  C-577  is  an  excellent 

buy,  Youll  never  know  the  difference  a  com* 

pressor  can  make  until  you  trj   one1. 
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WHY  SWAN? 


Many  of  you  will  be  thinking  of  sideband  for  the  first  time.  Its  inevitability  has 
finally  been  realized,  and  you  start  to  ask  questions  and  check  specs.  These  months 
you  see  a  lot  of  hoopla,  and  nearly  every  dealer  is  featuring  Swan.  Why  Swan?  Well, 
for  one  reason  this  is  Swan's  big  year.  They've  caught  on,  and  because  of  the  tre- 
mendous value  and  basic  philosophy  embodied  in  Herb  Johnson's  design,  more  hams 
are  buying  Swan  today  than  ever  before.  I  think  actually  that  we  are  selling  more 
Swan  than  any  other  brand,  and  I  think  the  same  goes  for  most  other  dealers  as  well. 
While  we  try  to  handle  every  brand  and  while  each  brand  reflects  its  originator's 
philosophy  and  ideals,  Swan  I  think  conies  closest  to  satisfying  the  need  for  the 
majority  of  the  fellows  currently  going  into  sideband  or  who  have  had  an  old  rig 
with  limitations  and  who  wish  to  improve, 

Swan's  philosophy  is  to  produce  a  basic  high  quality  unit  at  a  reasonable  price,  to 
design  it  so  that  the  accessories  many  of  you  want  can  be  purchased  separately  as 
and  when  you  want  them,  to  make  several  grades  of  VFO's,  and  to  provide  a  unit 
which  will  satisfy  the  needs  of  those  of  us  who  operate  in  MARS,  CAP,  or  who  wish 
to  chase  DX  over  the  whole  frequency  band. 

Sure  there  is  a  brand  of  transceiver  which  actually  costs  less,  but  if  you  reflect  a 
moment  on  its  limiting  frequency  range  and  the  fact  that  you  don't  know  all  there  is 
about  transistors  and  that  you  may  never  be  going  mobile,  then  you  will  stop  to  real- 
ize why  the  new  Swan  350  or  the  400  is  so  popular.  Swan  gives  you  fun-band  coverage 
for  each  of  the  5  bands  10  thru  80.  Accessories  available  permit  you  to  use  VOX,  the 
opposite  sideband,  to  calibrate  your  equipment,  and  operate  mobile  if  it  is  your  desire 
to  do  so.  The  choice  is  yours,  it  hasn't  been  thrust  upon  you, 

lae  difference  between  the  350  and  the  400  lies  in  the  fact  that  the  400  does  not 
have  a  VPO  built  into  it  It  requires  an  external  VFO,  preferably  the  Swan  Model 
420,  although  their  mobile  406  or  their  MARS  405  will  work  equally  well.  It  should  be 
noted  that  these  VFO's  can  likewise  be  used  with  the  350.  Additionally,  the  Model 
400  has  its  own  speaker,  has  selectable  sideband,  and  the  calibrator  built  in.  More 
important,  the  400  can  be  used  with  the  RC-2  Remote  Control  kit  and  the  406  so  as  to 
operate  from  the  trunk  of  the  little  sports  cars  so  popular  these  days.  I  don't  know  of 
any  other  transceiver  which  can  be  remotely  controlled  from  the  dash  with  such  oper- 
ating conveniences. 

Consider  the  power  supply.  In  Swan's  latest  design  you  can  have  both  the  basic  AC 
supply  and  the  basic  DC  supply  for  as  little  as  $130,00.  The  DC  module  for  12V 
operation  merely  converts  the  regular  110V  supply  and  fits  right  on  the  back  of  their 
standard  Model  117XC  supply.  Units  are  also  available  to  operate  on  230V  AC, 

Now  let's  review  some  technicalities.  In  the  350  or  the  400  receiver,  sensitivity  is 
better  than  %  a  microvolt  for  lOdb  signal  plus  noise  to  noise  ratio.  This  is  as  sensi- 
tive as  you  would  ever  need.  The  transmitting  portion  of  the  transceiver  is  provided 
with  audio  compression  ALC.  A  crystal  lattice  filter  common  to  both  receive  and  trans- 
mit limits  the  band  pass  to  2.7  kc.  There  is  an  amplifying  AGC  system  and  the  meter 
functions  as  an  S-meter  automatically  on  receive  position.  For  those  of  you  who  wish 
to  retain  a  working  familiarity  with  the  old  AM  gang,  125  watts  of  AM  input  should 
be  adequate  for  most  of  your  needs.  The  unwanted  sideband  is  suppressed  at  least 
40db,  the  carrier  at  least  50db,  and  third  order  distortion  is  down  better  than  30db. 
Remember  you  have  full  600kc  coverage  on  80  and  again  on  40  meters,  on  20  meters 
you  cover  13850kc  to  14350kc,  on  15  the  coverage  is  from  21.0  to  21.5,  and  on  10 
from  28,0  to  29*7  me. 

In  actual  reality  the  400-watt  rating  of  these  Swan  transceivers  is  very,  very  con- 
servative. A  2-tone  test  and  a  scope  will  prove  that  you  can  get  more  nearly  500  watts 
input  than  400,  but  this  is  just  another  example  of  the  extra  value  found  in  Swan. 

These  transceivers  are  relatively  compact  and  light  in  weight.  They  are  5%"  high, 
13"  wide,  11"  deep,  and  wTeigh  in  at  only  15  lbs* 

I  have  the  entire  Swan  line  in  stock  including  the  antenna  and  the  linear  amplifier. 
I  accept  trades.  I  offer  credit  for  those  deserving  of  it,  and  if  you  would  like  to  make 
a  short  visit  to  our  display  room,  I  think  I  can  prove  to  you  why  Swan  is  the  best 

value  today. 

HERBERT  W.  GORDON  CO. 

Woodchuck  Hill       Harvard,  Mass.       Tel:  (617)  456-3548 


JANUARY  1966 


81 


Kenneth  Robbins  W1KNI 
Sperry  Rand  Research  Center 
Sudbury,   Massachusetts 


VFO  Stability:  Part 


The  article  by  W6BUY  on  VFO  stability1  is 
excellent  reading  for  anyone  thinking  about  ex- 
ploring tliis  area  of  ham  activity.  Having  been 
active  in  the  RF  oscillator  field  for  almost  20 
years,  I  wish  to  add  a  hearty  "Amen,"  Personal 
vperience  with  vacuum  tube  oscillators  gives 
the  nod  to  the  Clapp  using  a  Telefunken 
6AU6  or  the  Robberson2  running  at  +12v  dc 
on  plates  and  heaters  of  a  12AU7  (Telefunken) 
and  I2EC8  untuned  buffer/cathode  follower. 
Each  will  hold  frequency  close  to  1x10™  5  with 
careful  construction.  With  ambient  tempera- 
ture variation  held  to  ±1°C,  regulated  supply 
voltages  and  fixed  load  they  improve  by  almost 
an  order  of  magnitude. 

However,  transistor  oscillators  CAN  do  even 
better  by  eliminating  cathode  interface  im- 
pedance, microphonics,  element  heating,  power 
supply  problems,  etc.  Solid  state  devices  are 
not  a  cure-all  and  they  do  raise  questions  of 
junction  heating  and  capacitance  effects  along 
with  low  frequency  "burble"  (random  FM), 
to  name  a  few.  These  varied  ills  are  greatly 
reduced  in  the  Lee3  oscillator  which  is  one  of 
the  best  to  come  along  so  far.  Some  lunch-hour 
and  after-five  tests  were  run  on  this  circuit  in 
the  lab  to  determine  its  possibilities  as  a  trans- 
mitter VFO,  Its  best  performance  was  a  stabili- 


ty of  3x10 ~8  for  about  2  minutes  with  a  long 
term  drift  of  280  cps  in  8  days.  Of  course  this 
extreme  stability  of  an  LC  oscillator  required 
precautions  and  these  are  outlined  as  follows. 

A  single  2N706A  silicon  transistor  was 
finally  chosen  along  with  a  high  Q  ferrite 
toroid  coil  form,  dipped  silver-mica  capacitors 
in  the  tuned  circuit  and  deposited  carbon  re- 
sistors. This  fixed-tuned  oscillator,  running  at 
6.8+  mc,  was  assembled  on  a  5x7  cm  phenolic 
board  together  with  a  20  volt  zener  diode 
to  regulate  B-K  The  assembly  was  secured  to 
the  bottom  of  a  straight  sided  667  ml  Dewar 
flask.  Fibrous  insulating  material  filled  the 
space  between  the  unit  and  the  open  end  of 
the  flask.  A  Ja"  thick  aluminum  disc,  well  fitted 
to  the  flask  sides,  acted  as  a  closure.  A  heating 
device  in  intimate  contact  with  the  disc  main- 
tained its  temperature  at  40°C±1°-  Microdot 
coax  brought  out  the  RF  signal  and  B+  on  a 
#30  wire  came  through  a  dropping  resistor 
from  a  24v  DC  nickel-cadmium  battery  supply, 
constantly  trickle-charged,  A  2.2  k  isolating 
resistor  in  the  oscillator  minimized  any  "out- 
side world"  effects  on  its  50  ohm  fixed  load- 
The  signal  was  applied  to  a  HP  524  frequen* 
counter  and  printer,  the  counter  being  driven 
by  an  external  standard  having  better  than 
Ixl0~~10/day  drift.  And  all  this  in  an  air- 
conditioned  lab! 

The  oscillator  was  run  continuously  for  one 
week  before  meaningful  measurements  were 
made.  Its  best  run  after  this  break-in  period 
was  a  downward  drift  from  6,889,747,9  cps 
to  6,889,747:7  cps  in  130  seconds*  From  this 
and  many  other  earlier  experiments  useful  data 
has  been  obtained  and  is  passed  on  to  73 
readers  who  wish  to  try  their  hand  on  LC  tran- 
sistor oscillators. 

Use  a  well-proven  silicon  transistor  having 
low  capacities,  moderate  beta,  voltage  and 
power  dissipation  ratings  and  good  high  fre- 
quency  characteristics.   The   mesa    type   con- 
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:»g.   L  Suggested  circuit  for  a  solid  state  oscillator. 

♦traction  in  tlie  2N706A  fills  these  require- 
neats  welL  Use  high  collector  voltage  and  low 
tuTent  to  reduce  collector-base  capacitance 
vith  little  junction  heating,  Solid  state  de- 
ices  and  iron -cored  inductors  in  the  oscillator 
ircuit  must  be  temperature  stabilized.  The 
nductor  must  be  high  Q,  at  least  200.  A  coil 
*poxy-bonded  to  a  ferrite  toroid  works  quite 
veil  by  confining  the  magnetic  field  which  re- 
luces  coupling  effects  to  adjacent  structures. 
/oltage  regulation  and/or  base  bias  adjustment 
vill  minimize  effects  of  B+  variations  on  fre- 
luency.  Reactive  feedback  from  following 
;tages  can  be  held  down  by  an  isolating  re- 
sistor of  as  high  a  value  as  possible.  Small 
capacitance  output  coupling  does  not  work  as 
veil.  Use  only  passive  element  phase  shifting. 
3ypass  all  zeners  with  electrolytics  to  reduce 
ioise;  especially  at  audio  frequencies.  Tap 
down  as  far  as  possible  on  the  tank  circuit  to 
obtain  good  impedance  matching.  The  Lee 
circuit  is  excellent  because  a  very  large  capac- 
tance  swamps  the  high  capacity  of  the  for- 
vard  biased  base-emitter  diode  which  is  a 
najor  source  of  'burble'.  In  this  oscillator  a 
,  alue  of  .0033  fif  is  used  at  6,8  mc,  a  reactance 
)f  5.5  ohms.  And  don't  forget  to  keep  Bill 
joldsworthy's  construction   points  in   mind! 

Lest  these  high-powered  lab  techniques 
;care  some  hopefuls  away,  1  hasten  to  add 
iiat  a  much  less  exotic  oscillator  was  con- 
structed at  home,  operating  near  5  mc.  Its  10th 
larmonic  at  50  mc  was  used  for  carrier  rein- 
lertion  on  SSB  signals  in  the  6  meter  band, 
mabling  reception  in  the  regular  AM  mode. 
\  few  were  found  with  incidental  FM,  not 
isually  detected  with  the  receiver  in  its  side- 
>and  mode.  This  is  stability  of  about  5x1 0-7, 
comparable  to  quartz  oscillators. 

.  .  .  W1KNI 


;i)  MVFO  Stability/'  7Jt  September  1965. 

;2)  "RF    Oscillator    has     Improved    Stability/1    Electronics, 

Vugtist  1963, 

[3)  "Synthetic  Rock/1  Commander  Lee,  CQt  September  1963. 
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VARIABLE 
FREQUENCY 
ANTENNA  SYSTEM 

This  exclusive  and  amazing  system 

possesses    the    unique    property    of 

an  even  performance  over  all  fre* 

quencies  between    f.4-30   Mc/s. 

Every  JOYSTICK  System  is  supplied  complete 
with  feeder  and  an   antenna  matching   unit — 
selected   by  you   to   suit   your  personal   set-up. 
It  is  ready  to  go  on  the  air  and  gives  an   un- 
precedented 'liff  to  signal  strengths  especially 
for    'cliff     and    'eave'     dwellers— EVEN     FROM 
UNDERGROUND?     Naturally    the    advantages    of 
using    the   'JOYSTICK'   'up-m-the-clear'   are  even 
greater! 

4,000    licensed    stations    and    SWLS    all    over    the 
world  have  already  found  that  this  is  the  first  major 
break-through   for  20  years   in   the   field   of   aerials. 
The   performance   for   such   a   compact   unit   is   stag- 
gering.  Even  the  skeptics  have  been   convinced  once 
they    have   understood    the    baste   principles  and    have 
followed    the    simple    'load    and    dip'    procedure    given 
in   the  Instructions. 

NEW  JOYSTICK   RANGE 

There  is  now  a  whole  new  range  of  Joystick  Systems — made 
to  match  your  QTH,  your  rig  and  your  pocket!  The  SYSTEMS 
cover  TX/RX,  5WL,  indoor  and  outdoors,  mobile  and  even  a 
new  J0YMAST!  Made  only  in  the  finest  materials  the  SYS- 
TEMS arc  reliable  and  permanent? 


,fniiii^_  ZL4GA 

WORKS  G5WP 
ON  80  METRES 

INDOORS— ZL4GA's  JOYSTICK  got  him  569  on  1.5  ntcs  from 
G5WP  on  21st  February,  1965  at  0850  GMT.  Alan  had  worked 
VE7BIY  on  3.5  mes  at  559  and  also  logged  59  countries  on 
14  m  cs  by  that  date,  including  LU1HBS  and  9M4LP.  Testi- 
monials  continue   to   pour   in — read    WJOEfs   fantastic   results! 

jm  a  ■    m    p%    m    &  ■  n  »  ■»     Partridge    operate    a    rigid, 

fa  A  W  A  iVI        I"  I"     100°o  Mon€y  Back  Guaran- 

^1  ^J  r\  l\ r\  II  M        tt     *cc  '*  you're  not  completely 

satisfied! 

READ  ALL  ABOUT  IT! 

This  ticket  will  bring  you  the  new  brochures  by  return  of 
mail! 

r  _  -  - ;"" ■ 

I       Please   send  brochures   and  testimonials,  I 

I  I 

I  Name                                               .*«  Call                          «*.      I 

I  I 

I      Address     .... , „.„.„ „ , I 

I  I 

I       City  State  «..„...         Zip  Code  I 

I  I 

*  Partridge    Electronics,    Ltd.,   Department   1                  I 

l  PROSPECT    RD„    BROAD5TAIRS,    KENT,    ENGLAND.         I 
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73  Tests  the  I  Coveya  6 


When  a  ham  sees  a  Coveya  6,  he  says,  "It 
looks  like  a  TV  antenna/' 

When  a  neighbor  sees  the  Coveya  6,  he 
doesn't  say  anything.  It  doesn't  look  like  a 
ham  antenna  at  all  to  him. 

To  some  hams,  I  he  fact  that  the  Newtronics 
Coveya  6  looks  like  a  TV  antenna  is  unim- 
portant-or  even  slightly  funny.  But  to  those 
of  us  who  live  in  areas  of  bad  TV  reception, 
it  can  be  a  blessing.  As  all  hams  know,  an- 
tennas cause  T VI— not  transmitters.  No  one 
with  a  burn  TV  set  accuses  his  neighbor  of 
causing  trouble  unless  he  knows  that  the 
neighbor  is  a  ham— or  has  up  a  ham  antenna. 

But  it  would  be  ridiculous  to  think  that 
this  is  the  only  advantage  of  the  Coveya,  In 
the  first  place,  it's  very  compact.  The  special 
design  makes  it  narrower  than  yagis  and 
other  antennas.  The  boom  is  only  34"  long. 
The  Coveya  6  is  amazingly  strong.  It's  made  of 
seamless  heat  treated  aluminum  tubing.  The 
brackets   are  solid   iridite   finished   aluminum 

istings;  no  cheap  stamped  parts  here.  The 
ends  of  the  elements  have  aluminum  rod  plugs 
for  extra  strength  and  to  keep  out  water.  It's 
very  light,  too. 

Electrical  specs  that  Newtronics  publish 
are  10  db  gain  over  a  half  wave  dipole  and 
a  front-to-back  ratio  of  25  db.  The  Coveya 
is  gamma  matched  to  52  ohms  and  very  easy 
to  ljust*  The  SWR  when  properly  matched 
is  about  IT  to  I  at  resonance,  and  under  2 


to  1  for  a  megacycle*  You  can  set  the  center 
frequency  anywhere  from  50  to  54  mc,  though 
I  set  it  at  50.2  for  SSB.  The  antenna  will 
handle  a  KW;  I  used  it  with  about  150  watts 
PEP. 

The  Coveya  is  a  real  pleasure  to  use  in 
round  tables.  You  won't  have  to  keep  twisting 
the  rotator  knob  for  each  station.  The  beam 
gives  a  cardioid  pattern  with  no  side  nulls, 
I  live  in  a  very  poor  spot  for  hamming,  in  a 
valley  with  a  large  hill  about  50  feet  from 
the  antenna  between  me  and  Boston,  Then 
there's  a  mountain  behind  that.  I  almost  didn't 
bother  going  on  the  air,  but  decided  Td  try 
the  Coveya.  I  jerry-rigged  it  about  10  feet 
above  the  roof  on  a  one  story  part  oF  the 
house  pointed  right  into  that  hilb  Needless 
to  say,  I  didn't  expect  very  good  results.  But 
I  had  no  trouble  working  into  Boston  70  miles 
way  where  the  beam  was  pointed  and  into 
Connecticut  a  little  off  the  side.  I  didn't  bother 
with  the  rotator  since  I  had  little  hope,  but 
could  hear  all  sorts  of  stations  around  the 
front  of  the  beam.  One  of  the  hams  I  worked 
in  the  Boston  area  said  that  he'd  never  heard 
of  anyone  down  in  Peterborough  (as  opposed 
to  on  the  mountain,  Pack  Monadnock)  getting 
out  on  six,  Looks  like  the  Coveya  6  and  SSB 
make  the  difference.  Maybe  II 1  gel  around 
to  putting  up  that  tower  with  the  Coveya  on 
it  yet, 

,   .  .  WA1CCH 
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WHY  SETT1E  FOR  LESS 
AT  TWICE  THE 

Buy  OSL's  WHOLESALE 

Before  you  buy  QSL  cards  from  anyone...  Write  for 


FREE   1966  CATALOG  &  SAMPLES. 


Top  Quality, 


Fast    Delivery    &  Low  Wholesale  Prices. 


HAM  Wholesale  Card  Club 
Catalog    Dept. 

Box   461 
Lexington,  N.  C.  27292 


\nme_ 


Address  _ 


City 


JSiale 


Zip. 


Hank  Cross  WIOOP 


Experimenting  with  Varactors 

If  all  you  want  to  do  is  get  some  output  on 
432  mc  the  procedure  is  simple:  buy  an  MA- 
4062  and  build  a  tripler  to  multiply  your  144 
mc  transmitter  output. 

If  the  object  is  to  play  with  or  demonstrate 
the  use  of  variable-reactance  diodes  in  fre- 
quency multipliers  or  other  applications,  there 
are  cheaper  diodes  that  will  do  the  job  very 


/  7  / 


Fig.    1.   Experimenting  with  voroctors.  This  circuit 

uses  a  common  silicon  power  diode  to  double  from 
80  m  to  40  m. 

JANUARY    1966 


wen,  at  frequencies  from  one  to  thirty  mega- 
cycles. 

Hughes,  PS  I,  and  other  companies  make 
variable-capacitance  junction  diodes  which 
have  Q*s  of  ten  to  several  thousand  at  one 
megacycle:  PS  I  makes  diodes  suitable  for  use 
up  to  several  thousand  megacycles  at  fairly 
high  prices,  but  the  V-100  varicap  will  per- 
form very  well  in  the  range  below  10  mc,  at 
moderate  cost.  Another  source  of  low-frequen- 
cy "varactors"  is  common  silicon  power  diodes. 
I  have  seen  experimental  circuits  working  at 
ten  to  thirty  megacycles  using  CF  1N1199 
and  1N2I54  scries  power  diodes,  with  good 
efficiency. 

Although  I  have  not  tried  it,  it  seems  that 
it  would  be  fairly  easy  to  make  doublers  and 
triplers  from  3.8  megacycles  using  power  di- 
odes and  a  novice  transmitter  for  a  source.  To 
establish  that  operation  is  on  the  proper  fre- 
quency, output  from  the  transmitter,  idler 
tanks  and  output  tanks  can  be  put  on  to  the 
deflection  plates  of  any  cr  scope.  No  amplifiers 
need  be  used;  the  rf  across  the  tanks  should  be 
several  hundred  volts,  and  by  putting  the  in- 
put tank  voltage  to  the  horizontal  plates  and 
the  output  to  the  vertical  deflection  plates  a 
lissajous  pattern  will  be  obtained  that  will 
tell  the  frequency  ratio  directly. 

.  .  .  WIOOP 
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Ken  Cole  W7IDF 
P.O.  Box  3 
Voshon,   Wash. 


Twelve 
Centimeter 
Heathscope 
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The  Heath  Model  10-12  five  inch  scope  is 
particularly  easy  to  assemble  and  wire.  Acces- 
sibility for  testing  and  repair  would  please  the 
most  hot-tempered  servicemen.  Two  circuit 
boards  are  used,  and  should  it  ever  be  neces- 
sary either  of  these  can  be  purchased  as  in- 
dividual kits  which  include  the  sockets  and 
components  mounted  on   the  boards. 

Two  pre-set  sweep  frequencies  (adjustable 
from   t he  front  panel)    arc   provided— vertical 

id  horizontal  TV  sweeps  were  what  Heath 
had  in  mind,  but  the  two  frequencies  can  be 
set  anywhere  within  the  range  of  the  internal 
sweep  generator.  An  additional  feature  allows 
the  operator  the  choice  of  having  the  sweep 
start  on  either  the  positive  or  negative  slope 
of  the  input  signal  Good  frequency  response 
for  a  wide  range  of  input  voltages  is  achieved 
by  a  simple  compensation  adjustment  of  in- 
dividual attenuators,  after  the  scope  is  com- 
pleted   and    operating.    For    measurement    of 


peak-to-peak  values  a  binding  post  provides  a 
calibrating  voltage,  and  although  the  source  is 
a  simple,  unregulated  divider  network  across 
the  filament  supply  stability  is  satisfactory. 

No  problems  arose  in  assembly  or  wiring, 
with  one  minor  except  inn.  When  1  turned  tl 
scope  on  the  beam  was  well  off  the  screen  ver- 
tically and  the  trouble  turned  out  to  be  an 
open  peaking  coil.  The  break  was  right  at  the 
terminal  and  required  only  a  touch  of  solder. 
It  might  have  been  caused  by  excessive  ten- 
sion during  the  winding  process,  but  moiv 
likely  it  was  the  result  of  my  own  impatient 
handling.  The  kits  IVe  put  together  would  fill 
a  Microbua  but  I  can't  resist  the  temptation  to 
accelerate  from  a  crawl  to  a  full  gallop  at  the 
finish  line.  When  I  squeeze  those  last  eight 
leads  through  the  last  solder  lug  and  add  a 
final  ounce  of  60-40  the  feeling  of  relief  and 
the  happy  reunion  with  my  family  make  it  all 
worthwhile.  I  remember  the  anticipation  that 
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This  bottom  view  of  the  Heath  10-12  shows  you 
very  little.  But  that's  the  way  [  like  them;  un- 
cluttered and  clean, 

accompanies  the  unpacking  of  a  neu  kit  for- 
get the  Solder-No  Solder,  strip  and  measure 
tedium,  salute  the  geniuses  who  design  for 
Everyman  and  enjoy  my  new  equipment. 

Maybe  Tve  been  lucky,  but  I  can't  recall  a 
kit  that  through  laiilty  engineering  or  over- 
rated components  turned  out  less  than  satis- 
factory. Not  long  ago  I  was  so  impressed  b\ 
the  performance  of  a  relatively  inexpensive 
KM  receiver  that  I  wrote  one  of  those  "un- 
solicited leslimoniar  letters  to  Heath,  explain- 
ing in  some  detail  why  I  was  pleased  with 
their  product— and  adding  in  some  detail  why 
I  thought  they  should  divert  more  of  their  ad 
vertising  budget  to  73#  I  didn't  expect  a  repK 
and  I  forgot  about  the  letter.  Some  time  later 
I  received  a  wire  from  Benton  Harbor.  Mr. 
Earl  Broihier  quoted  my  letter  and  requested 
that,  if  I  would  allow  my  remarks  to  be  used 
m  an  advertising  campaign,  I  reply  using 
a  release  form  included  in  the  Heath  telegram. 
This  I  was  happy  to  do,  of  course,  and  I  even 
refrained  from  including  in  my  collect  wire 
more  advice  about  the  advantages  of  large 
monthly  displays  in   a  New  Hampshire   tech- 


nical journal.  The  magazine  touting  aside,  and 
I  harbor  no  illusions  that  it  made  any  impres- 
sion, I  think  my  goodwill  was  thereby  estab- 
lished and  perhaps  no  personal  pique  will  be 
construed  from  the  following  qualified  recom- 
mendation of  an  optional  accessory  to  the 
10- 12  scope. 

The  EF-2  Educational  kit  costs  $9,95.  If 
purchased  with  the  $76.95  five  inch  scope  the 
combination  price  is  $84.95.  The  book  sup- 
plied, "How  to  Understand  and  Use  Your  Os- 
cilloscope/' is  worth  the  price  of  the  kit,  and 
you  may  find  the  chassis  as  useful  as  it  is  in- 
tended to  be.  The  circuits  designed  to  illus- 
trate the  applications  of  the  scope  all  worked 
fine,  but  my  feeling  was  that  the  unique^  con- 
vet  n'ent  approach  to  solderless  assembly  was 
more  unique  than  convenient.  For  this  kind  of 
work  the  vertical  plug-in  spring  connectors 
seem  to  me  to  be  handier,  and  the  parts  you 
attach  to  them  needn't  be  modified  first.  The 
EF-2  board  requires  that  components  be  sol- 
dered to  tiny  spring  clips  before  they  can  be 
used.  I  may  be  a  minority  of  one  here.  See 
what  you  think.  In  any  event  a  generous  sup- 
ply of  parts  and  three  transistors  are  included 
with  the  chassis  and  I'm  glad  I  paid  an  extra 
eight  bucks  to  get  the  EF-2,  The  book  is  first 
class.  Finally,  there  is  another  text  vou  will 
find  worth  having  if  you  are  really  curious 
about  scopery  in  detail.  This  one  is  Oscillo- 
scope Circuit  Applications— volume  five  of  an 
eight  volume  electronics  series  set  up  for  the 
Bureau  of  Naval  Personnel.  The  Superintend- 
ent of  Documents,  Government  Printing  Office, 
Washington,  D.  C,  wants  a  dollar  and  a  half 
for  this  bargain  and  telling  him  you  saw  it  in 
73  won't  make  any  difference.*     .   .  .  W7IDF 

*  Never  Say  Dfe.  Ed, 


The  Heath  10-12  is  very  easy  to  wire. 
You  can  see  that  almost  all  the  parts 
are  on  the  circuit  boards.  It's  easy  to 
use,  too. 
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jyer  proofread  j 
jxojC  crcLjk^  and 

el.  Is©  JtrSw  for 
o  other  reco\ir»e  but 
shot        be  tarred  and  featfc. 


Dear  Wayne: 

Your  November  editorial  comment  about  the  code  require- 
ment for  amateur  licensing  has  certainly  hit  the  nail  on  the 
head.  I  have  felt  as  you  do  about  the  code  requirement  ever 
since  I  received  my  ham  license  in  1947  and  have  argued 
many  times  with  other  hams  regarding  the  code  requirement, 

There  is  unquestionably  much  to  be  gained  by  stiffening 
up  on  the  technical  written  exam  for  amateurs,  A  good 
example  of  what  can  be  done  occurs  in  another  field — the  field 
of  general  aviation.  Prospective  instrument  pilots  are  given 
a  written  exam  which  is  intended  to — and  believe  me  it  does— 
separate  the  men  from  the  boys.  The  stringent  requirements 
for  instrument  pilot  make  it  possible  these  days  for  instrument 
rated  pilots  to  operate  on  the  airways  under  instrument  condi- 
tions and  not  get  in  the  way  of  all  the  commercial  traffic. 

If  the  amateur  written  exam  were  stiffened  up,  it  would 
stop  once  and  for  all  the  current  cry  heard  in  some  quarters 
that  "amateurs  don't  know  anything  about  radio  these  days." 

J.  A.  Smith  Jr. 
Newhurgh,  New  York 

Dear  Wayne: 

The  best  thing  that  happened  to  me  this  year  was  meeting 
you  at  the  SSB  Dinner  at  the  Waldorf  Hotel  in  London  in 
May.  I  had  a  quick  look  through  the  73  Mag  you  gave  me 
and  if  you  remember  immediately  gave  you  the  cash  for  a 
years  subscription.  I  read  the  mag  from  cover  to  cover;  I  like 
your  honest,  stmight-to-the-point  editorials  and  the  articles 
and  comments  are  right  on  the  ball.  For  me  73  is  Top  of  the 
Pops.  I  would  like  to  correspond  with  any  readers  using  a 
SBE  33   Transceiver. 

Continued  success  to  you  and  73  Mag  and  I  hope  it  will 
not  be  too  long  before  we  have  another  eyeball  QSO,  also 
another  20m  QSO.  If  you  are  ever  in  'G*  land  drop  in  on  me. 

Roy  Reynolds  G31DW 
Wiltshire*  England 
Sir: 

You  speak  of  bad  manners  on  the  air,  well  you  haven't 
heard  anything,  I  am  a  Negro  and  have  had  a  license  for  seven 
years.  I  have  a  reasonable  I,Q«  and  like  to  think  I  am  fairly 
intelligent.  I  have  never  attempted  to  "talk  white".  I  very 
often  hear  snide  remarks,  and  sometimes  a  ham  I  am  in 
QSO  with  will  lapse  into  his  brand  of  "Negro  dialect".  I  have 
heard  them  throw  carriers  deliberately  on  top  of  mine.  I  hear 
hams  dectaring  themselves  on  issues  which  have  no  business  in 
ham  radio.  I  have  heard  hams  using  derogatory  phonetics,  and 
telling  "race  jokes' \  It  may  be  surprising  to  you  that  only  a 
small  amount  of  these  hams  are  Southerners.  I  will  continue  to 
ham  because  I  love  it.  I  have  met  some  fine  fellows,  whose 
friendships  I  would  not  sell  or  trade.  For  every  crumb  in  ama- 
teur radio  there  are  hundreds  of  fine  fellows.  So  when  you 
speak  of   manners,   think  of   me. 

Columbus,  Ohio 

Dear  Wayne, 

First  of  all  I  would  like  to  say  lhat  I  like  73  magazine,  I 
like  the  articles,  the  editorials,  and  also  I  like  the  way  you 
fight  for  that  which  you  think  is  right, 

I  have  been  licensed  since  1936,  still  holding  my  original 
call.  I  am  only  a  General  Class  license  holder  and  have  no 
desire  to  obtain  one  of  the  proposed  new  class  of  license  if  the 
F.C.C.  puts  the  new  classes  of  license  in  effect.  My  reason  is 
that  I  don't  believe  the  proposed  rules  changes  will  improve 
the  present  condition  of  the  particular  bands  involved.  Any 
present  operator  who  was  licensed  prior  to  WW2  will  remember 
the  condition  of  the  75  and  20  meter  bands,  They  sounded 
lousy  then.  Remember  we  had  restricted  licenses  then?  Class 
A  and  Class  B,  Class  A  permitted  operation  on  all  bands, 
Class  B  permitted  operation  on  all  but  IS  and  20  meter  phone. 
Now  as  I  remember  it  T  don't  think  that  the  Class  A  opera- 
tors were  A  number  one  operators  and  electronic  geniuses  any- 


more than  the  Class  B  operators  were  supposed  to  be  Lids  and 
dumbbells.  Now  forcing  a  person  to  take  an  examination  to 
receive  an  advanced  license  to  keep  that  which  he  already 
has  will  not  make  an  operator  a  better  operator,  a  constructor 
of  equipment,  or  a  technician.  Think  of  all  the  grown  up  persmi.s 
uuw,  who  when  they  were  little  children  their  loving  mothers 
forced  music  lessons  on  them.  How  many  today  ate  great  ami 
accomplished  musicians? 

You  can't  force  a  man  to  build  equipment.  This  desire  has 
to  be  born  in  you.  How  many  persons  owning  hoats  build 
them?  In  spile  of  what  some  operators  claim  to  the  contrary, 
I  was  always  taught  by  the  old  timers  before  me  that  amateur 
radio  was  a  hobby  and  I  still  like  to  think  of  it  as  such. 
There  are  quite  a  few  business  and  professional  men  and 
women  who  are  amateurs  and  they  just  don't  have  time  to 
construct  equipment  even  If  some  of  them  would  like  to.  Tho^e 
of  us  who  do  like  to  build  have  a  hard  time  of  it,  let  me  ex- 
plain. You  can1!  buy  parts,  at  least  not  in  the  Philadelphia 
area.  Even  the  one  surplus  house  does  not  have  much  to  offer 
to  the  ham.  I  like  to  build  and  have  always  done  so.  My  re- 
ceiver  is  home  brewed  along  with  a  two  meter  converter.  T 
have  an  ARC  3  transmitter  that  I  am  modifying  for  two  meters 
using  W4WKM's  article  in  the  June  1963  issue  73  magazine. 
Now  here  is  something  that  would  discourage  many  a  ham 
who  would  like  to  build.  Some  time  ago  I  started  to  build  the 
SSB  exciter  described  by  George  Bigler  WtiTEU  in  the  June 
1958  issue  QST.  I  have  the  exciter  finished  and  started  the 
R.F.  portion.  I  need  a  Centralab  F*272  index  assembly  and 
fhree  type  GGD  switch  sections,  also  a  P-121  index  assemblv 
and  one  type  R  and  one  type  RR  switch  sections.  I  tried 
several  parts  houses.  None  of  them  had  these  parts  in  stock, 
only  one  of  them  would  even  order  them  for  me.  These  parts 
have  been  ordered  since  Good  Friday  of  this  year,  now  here 
it  is  six  months  later  and  he  doesn't  have  all  the  parts  yet. 
He  has  the  one  index  but  not  the  right  switch  sections.  Now 
you  can  see  even  if  any  one  got  interested  enough  to  build 
he  would  be  discouraged  before  he  got  started  because  he 
would  not  be  able  to  buy  the  parts. 

The  reason  most  supply  houses  don't  want  to  handle  parts 
is  due  to  the  fact  that  they  must  invest  too  much  money  in 
stock,  which  is  slow  in  being  returned  to  them.  Take  the  case 
of  the  above  switches.  In  order  to  buy  direct  from  Centralab 
the  dealer  would  have  to  invest  $1500,  Now  imagine  how 
much  money  he  would  have  to  spend  in  order  to  have  a  good 
selection  of  parts  such  as  resistors,  condensers,  transformers, 
tubes,  etc.  So  now  you  can  see  why  we  have  appliance  opera- 
tors and  will  continue  to  have  them.  The  parts  houses  want 
them  because  there  is  more  profit  and  faster  sales  with  an 
already  manufactured  piece  of  equipment  which  is  usually  well 
constructed,  debugged  and  ready  for  the  power  plug.  So  you 
can  see  an  appliance  operator  Is  one  by  necessity  rather  than 
by  choice  and  this  doesn't  mean  that  just  because  he  is  one, 
that  he  is  not  technically  minded  or  a  good  operator. 

Well  Wayne  since  our  incentive  bands  are  already  over 
crowded,  I  plan  to  work  160  meters  again  this  winter  where 
all  the  gang  are  all  good  guys  and  by  the  way  there  are 
quite  a  few  old  timers  on  the  band.  Also  during  December, 
January,  February  and  maybe  March  depending  on  conditions 
DX  can  be  worked  on  this  band.  Also  I  plan  to  work  two 
meters  and  I  will  work  any  one  no  matter  what  class  of 
license  he  may  have.  Ten  meters  is  also  a  good  band  at  night 
for  local  contacts,  I  don't  hear  too  much  activity  here.  Those 
fellows  nn  75  meter  phone  at  night  are  mostly  having  local 
contacts  and  usually  with  very  heavy  QRM,  heavy  QRN,  and 
need  considerable  power  to  get  through.  They  should  use  ten 
meters  thereby  keeping  it  occupied  so  we  don't  lose  it  to 
■)ther  services. 

Well,  Wayne  keep  in  there  fighting.  We  need  more  like  you. 

Russ    Lee    YV3GGY 
Royersford,  Penna. 


Dear  Wayne: 

The  stories  in  the  November  issues  of  CQ  and  QST  seem 
to  give  slightly  conflicting  information  as  to  just  who  gets 
the  credit  for  the  work  done  by  Dr.  Sam  Rosen  (WA2RAU) 
in  winning  the  tower  case  against  the  city  of  New  Rochelle, 
It  doesn't  seem  right  for  both  the  ARRL  and  the  Communi- 
cations Club  of  New  Rochelle  to  hold  off  for  a  year  and  a 
half  and  then  step  in — especially  galling  was  the  part  about 
the  fine  job  done  by  the  ARRL.  Maybe  a  fine  job  was  done 
by  Dr.   Rosen,  but   no  credit  should  go  to   the  ARRL. 

C.  E,  Monson  WA2RWP 
Geneva*  New  York 
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Dear  Wayne, 

At  our  local  radio  club  meeting  recently  an  effort  was  made 
to  raise  our  dues  for  forced  membership  in  the  ARRL.  I 
strongly  objected  to  being  forced  to  join  the  ARRL  to  stay  a 
member  in  good  standing  of  the  focal  dub,  which  hasn't  been 
affiliated  with  the  League  for  a  score  of  years.  The  whole 
mess  was  instigated  by  the  Area  Emergency  Coordinator  who 
attempted  to  awe  the  uninitiated  as  to  the  works  of  the 
Great  White  Father  of  Amateur  Radio,  It  was  stated  that  they 
maintain  a  lobby  in  Washington  and  a  big  battery  of  lawyer? 
who  rush  forth  and  rescue  anyone  that  may  be  legally  chal- 
lenged by  neighbors  who  object  to  antennas,  interference,  etc, 
Also,  most  locals  believe  that  they  cannot  operate  outside 
AREC  during  an  emergency  and  have  on  this  basts  dropped 
out  of  well  organized  independent  nets  so  they  won't  be  off 
the  air  come  the  next  hurricane.  This  lie  has  caused  one  net 
to  fold  and  kept  others  from  developing.  We  need  help  ami 
advice. 

Harold  La  mi  K4GGV 
Mobile,   Alabama 

\o  wonder  your  dub  members  are  confused.  Apparently  many 
ARRL  officials  have  been  spreading  the  ties  and  distortions  you 
have  run  against.  They  have  even  been  printed  in  club  bulletins 
and  semi-official  League  mouthpieces  such  as  the  Washington 
Amateur  Radio  News  and  Autocall.  Much  of  this  confusion 
can  be  cleared  up  by  the  expenditure  of  10tt  half  of  it  for 
a  little  government  pamphlet  entitled,  "Federal  Regulation  of 
Lobbying  Act  J*  Tkts  costs  a  nickle  from  the  Government 
Printing  Office  .  .  #  the  other  nickle  is  your  postage.  Publica- 
tion 7841 S  0-62,  This  Act  is  most  specific.  It  sets  forth  heavy 
fines  and  imprisonment  for  any  persons,  societies,  companies, 
etc,  who  in  any  way  attempt  to  influence  the  passage  or  de- 
feat of  any  legislation  of  Congress  without  being  registered 
with  both  the  House  and  Senate.  The  ARRL  is  not  now  and 
never  has  registered  with  either  body  and  therefore  is  forbidden 
by  law  from  any  attempts  whatever  to  influence  Congress*  The 
Institute  of  Amateur  Radio  registered  with  the  House  and 
Senate,  starting  in  1964,  and  is  the  only  amateur  radio  or- 
ganization that  is  so  registered.  So  much  for  the  League  trying 
in  any  way  to  influence  Congress.  You  can  bet  that  their 
counsel  in  Washington  sticks  to  his  business  of  dealing  with 
the  FCC  and  nothing  else.  As  proof  of  this,  -when  the  League 
was  threatened  with  a  libel  suit  recently  as  a  result  of  an  in- 
credible blunder  by  the  General  Manager,  outside  counsel  had 
to  be  hired  for  the  case.  Now*  regarding  the  big  battery  of 
lawyers  that  rush  forth  to  help  beleaguered  amateurs  ,  .  ,  those 
of  you  who  know  someone  still  getting  CQ  can  ask  them  to 
read  you  the  trials  and  tribulations  of  WA2RAU  on  page  59 
of  the  November  issue  wherein  he  exposes  the  myth  of  ARRL 
legal  help  once  and  for  all.  All  you  get  is  a  mimeo  list  of 
cases  for  the  lawyer  you  have  hired  with  your  &icn  money  fa 
use  to  took  up  past  court  actions.  From  there  you  are  on  your 
num.  The  Institute  &f  Amateur  Radio  is  the  ONLY  organiza- 
tion that  provides  funds  for  amateurs  fighting  legal  battles 
that  could  affect  us  all  if  lost.  We  think  thai  it  is  a  crime 
that  the  League  refuses  to  help  amateurs  in  legal  difficulties 
and  the  Institute  is  trying  to  fill  this  desperate  need.  During 
official  emergencies  amateurs  are  asked  to  keep  off  the  enter" 
gency  channels  unless  they  are  handling  emergency  traffic.  This 
certainly  does  not  mean  that  they  cannot  operate  as  much  as 
they  tike  outside  of  these  designated  channels.  I  hope  not  all 
EC's  are  as  completely  misinformed  as  yours.  The  Institute  of 
Amateur  Radio  is  the  ONLY  organization  representing  amateur 
radio  in  Congress  and  the  ONLY  organization  lobbying  for 
amateur  radio. 

Dear  Wayne, 

Can't  you  do  anything  to  stop  all  these  DXpeditions?  There 
are  now  four  fellows  who  are  working  full  time  at  the  Expe- 
dition business  and  hardly  a  day  goes  by  that  from  one  to 
three  of  them  are  not  on  the  air  from  some  minor  protuberance 
of  the  earth.  The  result  is  that  twenty  meters  (and  the  other 
kinds)  are  in  a  constant  uproar,  often  with  over  half  of  the 
phone  band  taken  up  by  thousands  of  stations  calling  by  the 
hour.  I  heard  one  serious  DXer  brag  that  it  took  him  16  solid 
hours  of  calling  to  finally  work  1S9WNV.  Serious  means  quali- 
fied for  the  nut  batch,  by  the  way; 

Yes,  I  know  that  this  b  all  the  result  of  that  abomination, 
the  DXCC,  but  when  I  write  to  the  ARRL  I  get  nauseous  at 
the  pious  cliches  I  get  back  from  that  bunch  of  uiiuts.  Isn't 
(here  one  single  ;n  live  ham  on  Lhe  ARRL  staff?  Do  something, 
Wayne.  Get  these  DXpedilions  off  our  backs. 

An  Old  Timer 
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Dear  Wayne: 

The  question  you  have  raised  relating  to  the  identification 
of  the  operator,  as  opposed  to  the  station  from  which  tin? 
signal  originates  appears  to  present  no  insurmountable  ob- 
stacle. A  simple  change  to  para's  12.28  and  12-82  of  the 
rules  would  provide  a  solution  to  the  problem. 

When  an  amateur  radio  station  is  operated  by  a  licensed 
radio  amateur,  transmission  of  the  station  call  alone  merely 
identifies  I  he  station.  It  must  be  assumed  that  the  station  is 
luring  operated  by  the  station  licensee-  No  provision  is  made  in 
the  existing  rules  for  identifying  a  licensed  radio  operator 
other  than  the  licensee  of  a  station  being  operated. 

It  is  desirable  to  identify  both  the  operator  and  the  station 
when  the  call  sign  of  the  operator  is  not  the  same  as  the 
transmkting  station.  This  applies  specifically  to  club  stations. 
but  atao  to  any  station  where  a  guest  operator  is  using  the 
equipment.  I  think  the  I  OAR  should  approach  the  FCC  with 
a  suggestion  based  on   the  following: 

When  an  amateur  radio  station  is  operated  by  a  licensed 
radio  amateur  whose  call  sign  is  not  the  same  as  thai  of  the 
station  being  operated,  the  call  sign  of  the  station  should  be 
transmitted  followed  by  the  fraction  bar  character  DX  and  the 
call  sign  of  the  radio  mamteur  making  the  transmission,  as 
for  example: 

Amateur  operator  with  call  sign  W1ABC  is  operating  Club 
station  W1XYZ  and  call?  \V>DEF: 

W3DKF    W3DEF    YVU>EF    BE    WlXYZ    DX    W1ABC 

WIXYZ  DX  WIABC  WlXYZ  DX  W1ABG  ARTT 

Eric  Young 
Kent,  Washington 


Dear  Wayne; 

This  will  acknowledge  receipt  of  your  check  for  $40.00  for 
the  Twoer  Talk  manuscript  I  am  proud  to  have  my  material 
appear  in  73  Mag.  It's  still  the  best  journal  foi  my  money 
(rven  if  1  don't  agree  with  some  of  the  editor's  viewpoints, 
III!). 

Doug   DeMaw   W8HIIS    (W1CER) 
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Part  II:  The  Local  Oscillator 


Bill  Hoisington  KICLL 
Peterborough,  NJH, 


The  1215  Transistor  Superhet 

This  article  also  describes  a  number  of  other  transistor 
oscillators  for  test  use  from  28  to  1300  mc 


Last  month  I  discussed  the  mixer  For  a  solid 
state  1215  mc  superheterodyne  receiver.  You 
ought  to  have  that  rnixer  about  ready  to  go 
now,  so  you  can  start  on  the  local  oscillator. 
This  article  is  devoted  to  transistor  oscillators 
for  all  the  ham  bands  from  30  to  1300  mc,  as 
the  information  gained  in  building  these  os- 
cillators leads  up  to  the  last  one  described, 
the  tunable  local  oscillator  for  the  1215  mc  re- 
ceiver. Next  month's  article,  the  last  in  this 
series,  will  be  devoted  to  the  if  strip,  the 
audio  and  the  assembly  of  the  solid  state  re- 

F 

ceiver. 

This  article  will  describe  the  following  tun- 
able oscillators: 

1.  A   28  mc  signal   generator   for  aligning 
the  28  me  if  amplifier. 

2.  A   50    mc   oscillator   that    lights   a   bulb 
with  a  low  cost  transistor. 

3.  A  strap  line  oscillator  for  140  to  300  mc. 

4.  A  boxed -in  oscillator  For  250  to  500  inc. 
5-  A  half  wave  unit  for  800  to  1100  mc. 
6.  Two    1200   to    1300   mc  oscillators.   One 

is  ihe  receiver  local  oscillator. 

An    untuned    UHF    detector    and    a    phase 


WOOULATE     at     *-x 
Lt   -   15  TURKS    NO.  26   ON    6-32   FORM 
IZ-   2  TURM5    ON    COLD    Oi> 
13-   2  rO&*S   ON    COLO    BM> 


shift  audio  oscillator   for   modulating   the  os- 
cillators is  also  described. 

28  mc  oscillator 

This  circuit  (Fig.  1)  is  good  from  1  to  50 
mc.  Note  that  no  ground  is  shown.  As  you 
go  up  in  frequency  in  VHF  and  UHF,  re- 
member that  the  only  possible  definition  of 
ground  is  a  place  where  there  is  no  RF.  A 
ground— such  as  battery  case,  metal  panel, 
Minibox  or  the  outside  sheath  of  coax— can  be 
connected  to  either  A  or  B,  but  not  both!  This 
is  very  useful  for  mobile,  of  course. 

L3  is  a  low  impedance  link  for  taking  some 
of  the  power  developed  and  putting  it  to  use. 
You  can  tune  the  unit  either  with  the  Iron 
core  or  with  a  variable  capacitor  across  it. 
An  impregnated  paper  coil  with  internal  6/32 
threads  and  a  powdered  iron  core  with  simi- 
lar threads  make  a  hand)  and  very  small  as* 
semblv.  Insert  the  core  from  the  cold  end  for 


Fig.   1,  28  mc  transistor  oscillator. 


Back  view  of  the  50  mc  oscillator  shown  in  Fig.  2 
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140-300  rnc  strap  line  oscillator. 

best  results.  Use  a  1  k  emitter  resistor  (R3)  and 
you  are  pretty  sure  not  to  burn  out  the  tran- 
sistor. You  can  reduce  R3  for  more  power, 
hut  don't  go  too  far.  Rl  controls  the  bias  on 
the  transistor  base,  so  I  often  use  a  pot  there 
and  adjust  for  best  results.  Watch  the  collec- 
tor current  while  you  do  that,  though!  The 
$1,15  Sprague  2X1726  does  fine  here  and  up 
to  several  hundred  megacycles.  Many  other 
inexpensive  transistors  will  also  do, 

50  me  oscillator 

The  circuit  of  Fig,  2  works  very  well  with  a 
Sprague  2N1726  on  six  meters.  It's  recom- 
mended for  local  oscillator  service  with  a 
collector  current  of  about  2  ma  for  a  total 
input  of  about  13  to  24  mw.  Both  base  and 
emitter  feedback  were  tried.  Roth  work  well, 
but  the  base  feedback  circuit  shown  seems  to 
give  more  power.  But  some  makes  and  types 
of  transistors  show  greater  or  lesser  variations 
between  the  two  feedback  methods* 

Since  this  is  a  test  oscillator,  a  front  panel 
with  dial  was  used.  Place  the  one  or  two  turn 
feedback  coil  L2  within  the  first  turn  at  the 
collector  end  of  LL  A  very  small  capacitance 


ftf   OUTPUT 


L:  -  5  TURTS   NO.  ffi*  HA"  OLD,,  HA"  LG. 

f^SEE    TEXT 


HANDLE 


PHONO 
PLUG 


ABOUT    y 
TOTAL    NO,  16 
INSULATED 
HOOK-UP     WttE 


0+  12  V 


PLASTIC 
PftTCL 


PHONO  JACK 
fftF    OUTPUT    ON     RAN£L) 


+  12  VDJTS        BASE    BIAS 


Fig.  2.  40*75  mc  oscillator. 


Fig.  3.  140-300  mc  strap  line  oscillator,  Rl   is  1   k. 

(a  short  length  of  hook  up  wire)  between 
base  and  collector  helped  with  some  transis- 
tors, even  though  not  needed  by  theory. 

This  is  a  very  strong  oscillator.  I  was  un- 
able to  cut  it  off  fully  by  pressing  my  fingers 
around  LL  It  also  oscillates  with  less  than  2 
volts  at  50  mc.  Just  for  fun,  I  paralleled  the 
2N1726  with  another  2N1726.  Then  I  con- 
nected a  #48  pilot  bulb  across  a  turn  of  LI. 
Collector  current  doubled  nicely  and  the 
bulb  was  lit  with  a  very  faint  glow.  A  third 
was  added  for  an  even  brighter  glow  (maybe 
70  to  100  mw)  with  no  complications.  I  also 
tried  a  Motorola  2N3266,  It  lit  the  bulb  with 
one  transistor  and  two  gave  more  power.  Not 
bad  for  low  power  receiving  transistors! 

140  to  300  mc  oscillators 

Now  we  Start  using  strap  line  circuits.  You 
can  use  strap  wound  coils ,  but  strap  lines 
work  so  well,  why  bother?  Fig.  3  gives  the 
circuit  and  layout*  What  could  be  simpler  or 
neater?  A  quarter  wave  line  with  the  collector 
across  the  hot  end,  base  bypassed  right 
through  the  ground  plane,  1  k  resistor  in  the 
emitter  and  output  jack  variable  to  your 
heart's  desires.  A  2N1726  works  fine,  but  a 
2N2360  is  a  little  livelier  at  300  mc.  Note  that 
you  can  put  the  base  bias  pot  on  the  panel 
or  in  a  separate  box.  This  unit  was  left  in  the 
open,  but  could  be  put  in  a  box  like  the  next 
oscillator. 
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e  VOLTS        20°  * 


*BUTTO*T   BYPASS 


Fig,  4.  250  to  500  mc  boxed  oscillator.  C2  is  about 
5  pf, 

A  real  simple  gimmick  for  variable  output 
is  shown  us  a  detail  in  Fig.  3*  Its  the  output 
link  L2.  You  can  use  a  panel  in  front  of  the 
copper  clad  bakelite  and  mount  a  phono  jack 
on  it  for  removing  RF.  Stability  of  the  oscil- 
lator is  quite  good.  You  can  even  get  a  clean 
beat  with  a  communications  receiver  BFO  as 
tuned  in  with  a  two  meter  converter.  Just 
don't  bang  the  table! 

250  to  500  mc  oscillator 

Fig*  4  shows  an  oscillator  tuning  250  to 
500  mc*  The  same  type  of  circuit  will  go  up 
to  around  700  mc  with  a  little  fussing*  You 
can  bandspread  it  anywhere  in  the  region 
with  the  use  of  C2,  about  5  pf3  by  dropping 
the  value  of  CI.  The  emitter  resistor  is  re- 
duced to  500  ohms  for  a  little  more  gain  to 
overcome  increased  losses  at  UHF.  The  cir- 
<  nit  is  similar  to  the  one  in  Fig,  3^  except  for 
the  added  encircling  ground  strap,  which  was 
discussed    in    last    month's    article.    At    these 
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Fig.   5.    Experimental   850  to    1100   mc  half  wave 
oscillator, 
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250-500  mc  boxed  oscillator, 

frequencies,  the  2N2360  works  very  well  You 
m  put  this  oscillator  in  a  Minibox  if  you 
wish,  with  the  battery  in  another  box.  Don't 
ground  either  side  of  the  battery,  though,  or 
you  may  run  into  problems  with  PNP  and 
PN  transistors.  The  2N2360  runs  at  about 
2  ma  collector  current. 

850  to  1100  mc  half  wave  oscillators 

just  like  in  the  6AF4  tube  oscillators  in  the 
1215'er  (May  73,  page  72),  at  a  certain  fre- 
quency you  have  to  abandon  quarter  wave 
lines  and  go  to  half  wave  straps,  two  of  them: 
one  for  base  and  one  for  collector.  This  oscil- 
lator is  shown  in  Fig.  5.  It  tunes  860  to  1120 
mc  as  shown.  Attach  the  collector  and  base 
resistors  (R2  and  Rl)  to  the  lowest  points  of 
r£.  You  can  find  them  by  placing  an  un- 
tuned detector  near  the  tuned  circuit  with 
temporary  connections  and  touching  the  lines 
with  a  pencil  point.  Attach  the  resistors 
where  the  pencil  has  least  effect  on  output 
The  construction  of  this  oscillator  is  quite 
experimental.  I  didn't  use  a  ground  plane  but 
just  a  plastic  base  and  capacitor  support. 


COPPER -CLAQ 
BASEBOARD      X^ 


COLLECTOR    CURRENT    JACK 
SHORT  WHEN  MOT    USING) 

— r  - — 


TRANSISTOR 
CASE 


MAC  Bf-5 

DIMENSIONS    OF    LB  ft  LC 


Fig,   6.   Open    1200-1300  test  oscillator.  See  text 
for  RFC!   and  RFC2, 
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Open  1200  to  1300  mc  oscillator.  The  antenna  is 
for  test  use. 


1200  to  1300  mc  oscillator 

This  oscillator,  shown  in  Fig.  67  is  an  opt m 
type  which  is  used  here  for  generating  sig- 
nals, antenna  testing,  etc.  It  is  similar  to  the 
one  shown  in  Fig.  5,  with  changes  to  bring 
it  up  the  1200  to  1300  mc  region,  RFC1 
brings  the  DC  to  the  collector  with  less  loss 
than  the  previously  used  resistor.  RFC2  is  a 
little  touchy.  I  have  used  bare  wire,  strap, 
chokes,  etc.  Use  a  small  coil  or  what  you 
want.  You'll  probably  have  to  adjust  it  for  best 
results.  I  ended  up  with  ll£  inch  insulated 
wire.  You  can  tune  it  for  best  output  by  niov- 


12  V 

ftATTERY    PLUS 


RFC-!      20  TURKS   NO.  26    MB"  0.0, 

RfC-2      10  TURNS    NO,  26    1/8*  O.D, 


V/b   DEEP 


2NM4I 


OUTPUT 


DIMENSIONS  Of    LB  &  LC 


Fig.  7.  The  1215  local  oscillator, 


IF  YOU'RE  OF  THE  OPINION  THAT  NO 
DEVICE  SELLING  FOR  LESS  THAN  $30 
CAN  LICK  THE  QRM  PROBLEM,  WE 
HAVE  SOME  INTERESTING  NEWS  FOR 
YOU  ,  ,  . 

The  CLF-401  and  SLF-401  audio  filtering 
systems  by  Setectronix  are  the  sharpest 
and  most  effective  selectivity  devices  EVER 
put  on  the  amateur  radio  market,  at  ANY 
price.  Why? — The  150  cycle  wide  CLF- 
401  (for  CW  applications),  and  the  1500 
cycle  wide  SLF-401  (for  SSB  applications), 
have  6  to  60  db  attenuation  "skirts"  only 
200  cycles  wide!  This  figure  compares  to 
1000  cycles  or  more  for  the  very  finest  and 
most  expensive  amateur  purpose  crystal 
and  mechanical  filters  available  today. 

The  CLF-401  and  SLF-401  connect  direct- 
ly in  the  speaker  or  headphone  line  of 
any  receiver  or  transceiver,  and  offer  less 
than  3  db  total  insertion  loss. 

All  Selectronix  products  are  sold  with  a 
ten  day  "safety-purchase"  guarantee.  This 
enables  a  purchaser  to  return  a  Selec- 
tronix product  and  receive  full  refund  if 
not  satisfied,  All  components  are  guaran- 
teed for  one  year. 


CLF-401 $29.50 


SLF-401 


*    * 


• 


$29.50 


Selectronix    now    pays    all    postage    in    U.S.A.,    and 
California    sales   tax.    Price   effective   Jan.    1,    1965. 


Write  for  more   information   or  order  direct. 


SELECTRONIX  COMPANY 


1951   Selby  Avenue,  Los  Angeles,  Calif.  90025 


^^^^^^m 
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IN23 
OIOOE 


Jl 

PMQNO    JACK 


"<g.  8.  UHF  untuned  detector.  CI  can  be  100  to 
1 000  pf . 

ing  a  small  square  of  copper  foil  near  and 
up  it.  Do  this  while  watching  an  RF  meter, 
such  as  the  one  described  later  in  the  article. 
LC  and  LB  are  spaced  half  an  inch  from  the 
base  plate  and  5/16  inch  from  each  other. 
Cl's  ground  connection  is  a  half  inch  wide 
copper  strap  about  %  inch  long.  The  shortest 
possible  leads  were  used  on  the  transistor.  I 
use  very  small  pliers  to  hold  the  leads  close 
to  the  case  and  have  had  no  trouble  so  far. 

The  KF  output  jack  should  be  mounted  on 
a  piece  of  insulating  material,  as  this  circuit 
is  quite  touchy  about  any  metal  connected  to 
the  base  board  near  the  lines.  You  can  see  that 
2J*  inch  wire  is  a  quarter  wave  vertical  an- 
tenna at  1300  me  and  pieces  of  metal  will 
absorb  power  like  a  sponge.  Don't  go  over 
about  2  inn.  Remember  that  the  total  dissipa- 
tion of  the  2N2360  is  60  mw. 

Solid  state  local  oscillator 

This  is  the  main  feature  of  the  article  and 
will  be  concerned  with  the  physical  details 
of  packaging  the  oscillator  of  Fig.  6  in  a  small 
box.  A  2N1141  was  used  in  the  local  oscillator 
shown  in  Fig.  7.  It  has  a  higher  capacitance 
than  the  2X2398  or  2N2360,  so  LB  and  LC 
get  real  short.  You  could  also  use  a  2N2398 
and  longer  lines. 

I  built  it  in  a  .022  brass  box.  I  didn't  bend 
the  brass,  just  soldered  it  together.  The  oper- 
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Fig,    9.    1000  cycle  modulator  for  the  oscillators. 


Back  view  of  the  battery  case,  local  oscillator  and 
mixer  of  the  1215  superhet. 


ation  is  similar  to  the  last  two  oscillators,  but 
collector  current  can  be  as  high  as  4  or  5  ma. 
You  can  adjust  Rl,  but  make  sure  that  you 
keep  at  least  5  or  10  k  in  series  with  the  bat- 
tery. Don't  want  to  blow  out  more  good 
transistors. 

Untuned  UHF  detector 

Here's  a  useful  gimmick  shown  in  Fig,  8. 
It's  an  untuned  detector  that  consists  mainly 
of  a  1N23  type  crystal  diode  detector.  CI  is  a 
tiny  Lafayette   capacitor.   Measures  just   over 

inch  square.  It  can  be  any  value  from  100 
to  1000  pf.  It  docs  a  fine  job  from  420  to 
higher  than  I've  been  yet,  LI  has  a  total  of 
less  than  one  inch,  I  soldered  right  onto  the 
crystal  case— though  I'm  sure  that  the  engi- 
neers who  designed  it  will  turn  over  in  their 
graves!  I  generally  use  it  with  a  large  dial 
0-500  tia  meter  with  the  detector  about  half 
an  inch  from  the  oscillator  lines.  It's  quite 
sensitive. 

Modulator 

The  audio  oscillator  shown  in  Fig,  9  does 
a  good  job  of  modulating  the  RF  oscillators 
shown.  It  has  an  adjustable  frequency  trim 
for  centering  on  1000  cycles,  which  is  used 
by  some  test  equipment.  It  also  has  a  volume 
control  on  the  amount  of  modulation.  The  ,5 
uf  coupling  capacitor  will  drive  the  base  of 
the  transistor  without  modifying  the  base 
voltage.  This  oscillator  seems  to  work  better 
than  any  other  one  I  found. 

Conclusion 

This  article  has  described  a  number  of  use- 
ful transistor  test  oscillators.  One  is  used  as 
the  local  oscillator  for  the  1215  superhet  re- 
ceiver that  I've  been  describing.  The  final  in- 
stallment of  the  receiver,  the  if3  audio  and 
assembly,  will  be  covered  next  month. 
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Vibrator  Checker 


Paul  Franson  WA1CCH 
Peterborough,   N.H, 


Most  hams  would  like  to  have  a  spectrum 
analyzer,  twelve  giga cycle  wavemeter,  and  5 
kw  dummy  load  for  420  mc.  Then  they  could 
build  their  own  gear  instead  of  making  Collins 
rich.  But  cost,  complexity,  and  infrequent  use 
keep  them  from  owning  the  above,  as  well  as 
some  more  exotic  test  gear.  Here's  a  piece  of 
test  equipment  that  you  won't  use  much,  but 
it's  so  simple  and  cheap  that  it's  silly  not  to 
build  it;  It  checks  vibrators  (as  you  know  if 
you  read  the  title). 

Farts  List: 

1  vibrator    (4  pin)   socket. 

2  #  51  or  similar  pilot  lamps. 
2  grommets. 

1  case  (use  your  imagination!) 
Obviously,  if  you  use  another  type  of  vi- 
brator, you  have  enough  sense  to  use  another 
socket.  Yon  don't  need  lamp  sockets,  mount 
them  in  grommets  and  solder  to  the  terminal 
and  sheik  A  built  in  voltage  source  (a  12  volt 
center  tapped  transformer)  is  ideal,  but  hardly 
necessary.  You  can  steal  the  voltage  for  the 
short  time  you'll  need  it.  Fig.  1  gives  the  cir- 
cuit. 

Interpretation    of  results   and   Testing   pro- 


aorrrOM 

VIEW   OF 
SOCKET 


Fig.    "L  Schematic  of  the  vibrator  checker. 
I  


cedure:  Attach  the  proper  voltage  source  (6 
volts  for  a  6  volt  vibrator,  etc-}  Plug  in  vi- 
brator. 

1.  If  the  two  lights  are  of  equal  brilliance, 
it's  good. 

2.  Uneven  brilliance.  Questionable.  Hit  on 
table  a  few  times  or  use  twice  normal  voltage 
for  a  minute  or  two. 

3.  One  or  both  lamps  dark.  Tiy  procedures 
under  2.  If  no  luck,  put  in  power  supply 
you're  about  to  trade.  If  you  can't  unload  itr 
open  carefully  with  pliers  or  teeth.  If  the 
reed  is  stuck,  unstick.  Try  again  in  tester.  If 
contacts  are  dirtv,  clean  carefully  with  suitable 
abrasive  (wife's  nail  file,  emery  board,  a  two 
dollar  bill,  etc.)  Try  again-  If  still  no  luck, 
youVe  got  a  4  prong  male  plug,  a  puller  for 
miniature  tubes,  a  shield  can  or  ashtray,  plus! 
some  ceramic  or  other  insulators  and  some  fine 
wire.  If  there  are  three  insulators  and  enough 
wire,  you've  got  a  dipole  that  is  excellent  if 
your  transmitter  causes  TVI  and  you  want  to 
hide  the  antenna. 

Finally,  if  you  ve  had  to  play  around  to  get 
the  vibrator  to  work,  you  shouldn't  use  it  in 
critical  equipment.  All  vibrator  manufacturers 
advise  you  not  to  try  to  fix  or  adjust  vibrators 
(After  all,  they  want  you  to  buy  a  new  one!) 
But  they're  fine  for  most  ham  use.  And  even  a 
bad  vibrator  is  good  for  generating  hash  to 
adjust  noise  limiters  and  ratio  detectors,  So 
build  it  up,  get  some  vibrators  (perhaps  from  ^ 
local  repair  shop)  and  then  you  can  brag 
about  your  interest  in  building  and  the  techni- 
cal side  of  the  hobby. 

.  ,  .  WA1CCH 
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HOT  SCOOP:  The  Texas  Instruments  TI-XMOS  germani- 
um PNP  mesa  transistor  selling  for  52tf  apiece  in  single 
quantity  is  consistently  the  quietest  432  rf  stage  we  have 
seen  in  transistors  selling  for  under  $15,  See  an  upcoming 
article  in  the  VHF'er  for  details, 

.  .  .  WIOOP 


Henry  Cross  W100P 


Low  Noise  UHF  Transistors 


Here  is  a  list  and  graph  I  have  compiled 
of  all  the  UHF  RF  stages  that  I  have  been 
able  to  get  data  on.  The  high  priced  items 
seem  to  me  to  give  us  a  taste  of  what  we'll  be 
getting  for  a  couple  of  bucks  by  1968. 

So  far,  we  can  say: 

L  Transistors  are  quieter  than  tubes  above 


150  me. 

2.  Transistors  are  quieter  than  crystal  mix- 
ers below  about  800  me  (unless  you  are  very 
rich,  in  which  case  read  1200  mc.) 

3.  Germanium   or   silicon— if s   a   toss-up   in 

practice. 

.  .  .  WIOOP 


Mfg. 


Type 


Current  UHF  Low  Noise  Transistors 

Wrk  Col  Volts    Max  NF  204  n»C         Oilier  info 


A.  PNP  Germ  in  liu  in   (mesa) 

TI 

XM101 

9 

MOI 

2N3783 

10 

MOT 

2N378  1 

10 

MOT 

2N3785 

s 

MOT 

MM2503 

6 

MOT- 

TI 

2N2415 

6 

TI 

2N2999 

6 

TI 

2N2898 

6 

Tl 

2N2997 

10 

TI 

2 \ 2996 

6 

MOT 

2N3279 

10 

MOT 

2N3280 

10 

MOT 

2N3281-2-3 

10 

MOT 

BN3907 

10 

Philco 

pragtta 

2N2398-9 

10 

Tl 

TI-400 

6 

Ampt'i 

2N3399 

10 

B.  NP.V  Silicon*  Mostly  diffused  planar. 

KMC-RCA  2X2857  10 

KM*  \r3683  1 0 

KMC  2N3880  in 

RCA  2VJ478  10 


TI 

Faircbild 
Faircbild 

C.  FETN 

KMC 

KMC 

KMC 
Tl 


TIX3015 

2N3339 

SE1001 


K-1001 

K-I201 

K-1501 

2X382^ 


10 

10 
6 


10 

9 

15 

15 


2.6 
2,2 

2.S 

2.9 
3,0 
3,0 


4.5 
5.0 
3,5 
3.5 
5.0 
4.5 

L3 

vi  .5 


4.0 
4,5 


o.o 


4*5 


4,5  db  mm  NF  1  Gc 

6*5  db  max  1   Gc 
7.0  db  typ  1  Gc 
7.5  db  typ  1   Gc 
2.4  db  typ  200  me 
2.4  db  max  200  me 

7  db  max  1  Gc 

8  db  max  1  Gc 


2.9  typ 
2.9  typ 
4.0  typ 
Silicon    PNP,  OK  to   25    v 

CE  &  100&C 
Different   packages 
4.5  db  typ  200  mc 
5  db  typ  400  mc 


4.5  db  max  450  mc 

3,5  db  max  450  mc 
2,5  db  typ  60  mc 
5  db  typ  450  mc 

2.4  typ  200  mc 

8  typ,   7   max   I   Gc 


4  db  typ.  Source  stepped 

i  to  200  ohms 
4.5  db  .n ax  450  mc 

2.5  db  100  me 

■    in.i  \    "(JO    iiic 


Pricc 


1  9,00 

45.00 

0.00 

18.00 

26.25 

28.25 

75,00 

52*50 

3.38 
1.4S 
7.50 
6.75 
4.50-4,05-2.10 

in, 50 

1.45*3*35 
89* 
2.55 


18.00 
8,00 

1.90 

b 

18.00 
754 


30.00 
50 


m 


FET  t-    high    input    impedance    Lav    transconductaiice    devu  The  K-lOUl  !d  be  used  in  place  of  a  vacuum  tttbe 

lit  some  circuits,  though  its  gain         ibmit  6  db  lows'  than  a  6»   tt  1. 


D,  Tubes 


:W4 

7077 


70 

250 

150 


5   db   typ  200   mc 

5  db  lyp   450  mc 

6  db  typ  450  mc 


2.23 

54.00 

33,75 
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NOBODY  CAN  BEAT  OUR  TRANSCEIVER  SPECIAL  I 

GALAXY 

Regularly  priced  at  $469.95 
NOW  JUST 

$399. 95 

SAVE  $70 

POSITIVELY  THE  BEST  TRANSCEIVER 
BUY  EVER  OFFERED  THE  AMATEUR! 


f& 


MM 


y      BUY  FROM 


*v 


&*i 


THE  WILD 
INDIANS 

IN  b:g  D 


SAVE  $70  if  you  buy  now  ,  .  .  A  NEW  GALAXY  V 
TRANSCEIVER  featur  ng  300  WATTS  PEP  SSB/CW  with 
FULL  BAND  COVERAGE  on  804020-15  10  meters  .  .  , 
and  it  boasts  the  BEST  SELECTIVE  RECEIVER  with  its 
sx  crystal  latt  ce  filter  ,  ,  ,  and  UPPER  and  LOWER 
selectable  sidebands! 

Don't  forget  that  we're  offering  you  a  2  WEEK  FREE 
TRIAL  plus  you  can  use  our  NO  DOWN  PAYMENT 
CHARGE  PLAN!  We'll  also  allow  you  TOP  TRADE-INS 
on  your  present  gear  YOU  JUST  CANT  GO  WRONG! 
TAKE    ADVANTAGE    OF    THIS    SPECIAL    OFFER    TODAY! 


2608  Ross  Ave.  (Rl  8-5361)  and  11420  N.  Central  Expressway  (EM  3-9351)  in 

Stirling  Electronics,  537  Claiborne  Avenue,  New  Orleans,  Louisiana 
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NEWS  FROM  THE  INSTITUTE  OF  AMATEUR  RADIO 

Compiled  by  A.  David  Middelton  W7ZC,  Secretary 


Institute  Of  Amateur  Radio 

The  big  news  of  the  month  ,  .  .  no,  of  the 
\ear,  for  the  Institute  is  the  appointment  by 
l he  Directors  of  David  Middelton  W7ZC/ 
W5CA  as  Secretary  of  the  Institute.  One  of 
the  major  problems  suffered  by  the  Institute 
was  the  dependence  on  me  for  getting  letters 
to  Congress,  letters  to  members,  and  all  the 
other  important  work  of  the  Institute  done. 
Now,  with  Mid  at  the  helm,  ably  directed  by 

m  Directors,  the  Institute  will  enter  1966 
in  a  very  strong  position. 

Mid  has  an  interesting  background  that  he 
brings  to  the  position  of  Secretary.  He  is  a 
senior  member  of  IRE,  the  First  Vice  Presi- 
dent of  AREA,  a  member  of  the  OOTC,  the 
Morse  Telegraphy  Club,  and  ARRL  since 
1923.  He  is  a  past  Director  of  the  League 
and  an  ex-editor  of  QST.  The  list  of  his  activi- 
ties could  go  on  for  several  pages  for  he  is 
interested  in  many  things  and  has  taken  an 

etive  interest  in  many  projects  and  clubs. 
He  has  been  licensed  since  1921  and  held  the 
Extra  Class  license  since  1928. 

Mid  will  be  preparing  the  letters  to  Con- 
gress about  Amateur  Radio  and  coordinate 
the  representation  of  amateur  radio  in  Wash- 
ington with  our  Directors  there.  Mid  will  keep 
in  touch  with  Institute  members  through  a 
series  of  confidential  letters  giving  the  inside 
dope  on  what  is  really  going  on  behind  the 
scenes  and  through  a  more  general  series  in 
the  monthly  report  in  73  Magazine. 

Most  well  informed  amateurs  throughout 
the  world  are  looking  anxiously  to  the  Insti- 
tute and  to  Mid  for  the  preservation  of  our 
hobby. 

Open  Letter  to  all  Readers  of  73 

It  is  with  great  joy  and  pride  that  I  accept 
the  post  of  Secretary  of  the  Institute  of  Ama- 
teur Radio, 

It  is  my  hope  that  with  the  guidance  and 
help  of  the  loAR  Directors,  combined  with 
assistance  and  suggestions  from  every  one  ol 
you  vitally  concerned  with  Amateur  Radio, 
that  I  may  carry  out  the  complicated  task  of 
implementing  the  work  of  loAR. 


Those  of  us  charged  with  the  administra- 
tion and  organization  of  the  Institute  can  only 
lay  the  ground  work  and  set  the  stage  for  its 
lull  operation  and  the  utilization  of  the  Insti- 
tute's potential  capabilities.  The  actual  "per- 
formance" must  be  given  by  loAR  members 
and  supporters.  And,  that  is  where  YOU,  the 
readers  of  73  may  assist. 

Institute  Members  will  regularly  receive, 
thru  direct  mail,  detailed  reports  of  the  loAR 
nd  space  in  73  will  be  devoted  to  general- 
ized information  on  the  overall  workings  of 
the  loAR  that  effect  the  whole  body  of  Ama- 
teur Radio. 

If  you  are  not  now  a  member  of  the  Insti- 
tute, and  if  you  are  thoughtful  about  the 
present  and  future  status  of  your  chosen 
hobby— Amateur  Radio— then  we  heartily  wel- 
come you  to  our  ranks.  If  for  any  reason  you 
choose  not  to  become  a  member  of  loAR, 
please  study  the  contents  of  these  official 
loAR  columns  in  73.  Rely  upon  such  informa- 
tion as  being  factual— regardless  of  what  you 
mav  hear  or  read  otherwise.  It  is  our  inten- 
lion  to  present  FACTS  and  only  facts  regard- 
ing loAR  and  its  relationship  with  Amateur 

Radio. 

It  is  our  hope  that  you  will  do  us  the 
courtesy  of  non^pre judicial  tl linking  until  you 
have  digested  the  official  loAR  information 
presented. 

Correspondence  concerning  any  phase  of 
loAR  activity  or  Amateur  Radio  will  be  wel- 
comed. Crack-pot  and  anonymous  letters  will 
receive  the  treatment  they  deserve— a  quick 
toss  into  the  Round  File.  All  others  will  be 
answered  as  completely  and  promptly  as  pos- 
sible. SASE  will  be  appreciated,  as  they  will 
save  time  and  loAR  money. 

Visitors  at  W7ZC  are  always  welcomed  by 
my  wife  Charlet  and  myself.  Living  only 
1000  feet  from  State  Road  15  leading  directly 
into  beautiful  Zion  Park  (2.5  miles  north  of 
W7ZC)  we  are  fortunate  to  have  many  hams 
and  their  families  stop  by.  Zion  Park  is  open 
all  year  round  and  is  fabulously  scenic  at  any 
season. 

If  you  get  out  this  way— stop  by  W7ZC  and 
well  talk  about  at  least  two  things  of  mutual 
interest— The  loAR  and  Amateur  Radio! 


loAR — Totally  Dedicated  to  the  Betterment  and  Preservationof  Amateur  Radio. 
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Meanwhile,  watch  for  W7ZC  on  the  bands, 
on  both  C\V  and  SSB  as  I  will  continue  to 
be  as  active  as  possible  along  with  my  duties 
is  Secretary  of  the  Institute, 

.  .  .  W7ZC/W5CA 

Progress  Report-tlie  IoAR  to  Date 

A  brief  history  of  the  Institute  is  in  order. 

The  IoAR  was  founded  on  August  28,  1963 
by  a  group  headed  by  Wayne  Green,  who 
believed  that  Amateur  Radio  needed  to  be 
better  represented  and  that  only  by  provid- 
ing direct  public  relations  information  to  those 
who  rule  over  our  destiny,  (the  governmental 
agencies  anil  public  officials)  could  we  hope 
to  preserve  Amateur  Radio. 

International  friendship  and  technical 
achievement  thru  the  medium  of  Amateur 
Radio  was  also  in  the  thoughts  of  those  start- 
ing IoAR. 

The  State  of  New  Hampshire,  on  April  6, 
1964,  granted  the  Institute  its  approval  and 
charter,  The  articles  of  agreement  were  signed 
by  Mr.  and  Mrs,  Wayne  Green  W2NSD/1, 
(he  is  owner  and  editor  of  73  Magazine)  Val 
Barnes  W1ALU;  Dan  Lester  W1AER;  and 
Ted  Shapas  K9YOE. 

The  Institute  is  chartered  as  a  non-profit 
organizatian,  no  capital  stock  is  issued,  and 
the  official  object  of  the  IoAR,  as  stated  in 
Article  2,  is  'To  further  technical  achieve- 
ment and  world  friendship  through  the  medi- 
um of  Amateur  Radio/* 

The  Institute  started  in  a  small  way,  with- 
out fanfare  and  sans  much  publicity,  even  in 
73.  It  grew  slowly  and  gained  strength 
through  its  activities,  mainly  that  of  estab- 
lishing public  relations  contact  with  the  entire 
FCC,  Senate  and  Congressional  personnel  by 
direct  mail  reports  on  the  GOOD  side  of 
Amateur  Radio.  Some  ten  thousand  pieces  of 
such  literature  have  been  distributed  where 
it  Jielps,  by  the  IoAR, 

Response  has  been  gratifying!  Many  com- 
munications have  been  received  from  the  re- 
cipients of  this  IoAR-originated  publicity. 
Many  of  these  persons  had  never  had  any 
direct  information  from  an  Amateur  Radio 
organization  and  had  only  received  their 
news  second-hand  and  often  distorted 

The  Institute  established  its  "Man  in  Wash- 
ington/' and  publicized  his  availability  to 
answer  questions  and  to  supply  further  accu- 
rate information.  The  IoAR  applied  for  and 
received  official  recognition  as  a  lobbyist  for 
Amateur  Radio,  and  continues  to  file  the  re- 
quired reports  to  maintain  its  legal  lobbyist 
standing. 


Important  IoAR  Addresses 

For  all  correspondence  except  that  regarding 
membership  and  supplies: 
Institute  of  Amateur  Radio 
Springfield,  Utah  84767 

For    membership    correspondence    and    IoAR 

supplies: 

institute  of  Amateur  Radio 

Peterborough,  N.H,  03458 


No  other  Amateur  Radio  organization  is 
officially  recorded  as  a  lobbyist,  and  therefore 
none  other  than  IoAR  can  legitimately  REP- 
RESENT Amateur  Radio  in  Washington  cir- 
cles, nor  can  they  legally  expend  money  to 
lobby  for  Amateur  Radio  in  any  form! 

The  Institute  so  far  has  been  busy  with 
activities  that  have  not  had  much  direct  effect 
on  individual  members*  This  is  acknowledged 
and  deeply  regretted,  but  was  unavoidable 
due  to  lack  of  personnel,  finances  and  pres- 
sure of  other  duties  on  Mr.  Green,  and  on 
many  of  Iris   associates. 

A"  grbop  of  nine  INTERIM  DIRECTORS 
was  chosen  for  the  IoAR.  They  are— Bill 
Ashby  K2TKN;  Wells  Chapin  '  W2DUD; 
Lloyd  Haslam  W3AYA;  Maurice  H  in  den 
W6EUV;  Harrv  Longerich  W2CQY/4;  Edwin 
Schaad  WA4PDX;  Foy  Guin  W4RLS  and 
Howard  Pvle  WTOE.  The  IoAR  Secretary  is 
A,  Davide*  Middelton  W7ZC/W5CA. 

It  should  be  noted  that  none  of  the  original 
signers  of  the  Articles  of  Agreement  (with 
the  State  of  New  Hampshire)  are  Officers  of 
the  IoAR,  These  signers  of  the  Articles  were 
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INSTITUTE  OF  AMATEUR   RADIO 
MEMBERSHIP  APPLICATION 


Name 


Address 


(Use   separate  sheet  if  desired) 


Call 


City 


State 


Zip 
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$7  enclosed  for  IoAR   membership  and  ■ 
one  year  of  73>  J 

I  am  a  new  member  of  the  IoAR.  \ 

i 

I  am  a  Charter  member  and  desire  to  [ 

have  my  membership  continuous,  i 

i 
i 
i 
i 


$5  enclosed  for  one  year  membership  in 
the  IoAR. 


Institute  of  Amateur  Radio 
Peterborough,  N,hL  03458 
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the  originators  of  an  idea  and  some  ideals 
which  later  became  The  Institute  of  Amateur 
Radio. 

The  Interim  Directors  have  given  council, 
furnished  guidance  and  advice  on  every  phase 
and  every  step  of  the  progress  of  the  Institute. 
At  the  present  time,  a  Constitut.on  and  By 
Laws  has  been  hammered  out,  is  being  re- 
vised for  final  presentation  to  the  loAR  Mem- 
bers for  ratification.  It  is  expected  that  the 
C  &  BL  format  may  be  in  the  mails  to  the 
ToAR  Members  by  the  time  this  appears  in 
73«  Following  approval  by  a  majority  of  the 
members  or  after  any  further  changes  as  are 
mad*>  as  deemed  neeessarw  it  will  become 
effective. 

In  tiie  meantime,  work  at  IoAR  continues 
apace.  Among  the  first  tasks  assigned  to  the 
new  full-time  Secretary  is  the  preparation  of 
a  descriptive  booklet-"IoAR-WHAT,  WHY, 
WHO"— that  will  contain  detailed  information 
on  the  basic  structure,  aims,  goals,  plans  and 
work  of  the  IoAR,  both  for  the  present,  the 
immediate  and  the  far-reaching  future. 

Another  task,  and  one  of  vital  concern,  in- 
volves the  coordination  of  the  activity  of  the 
individual  IoAR  member  into  the  entire  IoAR 
community  to  better  utilize  his  or  her  effort 
to  BUILD  IoAR  and  to  assist  those  who  have 
carried  the  load  so  far  along  the  way.  Another 
task  is  the  evolveinent  of  ideas  along  the  lines 
of  technological  achievement  awards;  and 
club  and  Chapter  atfili  ition  with  IoAR. 

Still  other  tasks  include  the  never-ending 
Public  Relations  releases  with  a  broadened 
approach  and  presentation  of  this  vital  work; 
plus  the  Institute's  constant  effort  to  assist  in 
the  fight  against  unjust  persecution  of  Ama- 
teurs through  local  nuisance  and  ordinance 
suits! 

These  are  only  a  few  of  the  things  being 
worked  upon  at  IoAR  Headquarters  and  by 
individual  Directors  and  members. 

The  IoAR  is  doing  th\s  work  for  Amateur 
Radio  and  ALL  of  us  will  benefit,  in  one  way 
or  another,  from  these  coordinated  IoAR  ef- 
forts on  behalf  of  Amateur  Radio.  Will  you 
help  us? 

A  Statement  of  IoAR  Policy 

This  issue  of  73  brings  to  its  readers  the 
first  in  a  new  and  continuing  series  of  official 
IoAR  columns.  Wayne  Green  has  generously 
donated,  free  of  charge,  two  full  73  pages 
monthly  for  the  use  of  the  Institute.  This 
space  will  be  used  for  information  of  general 
interest  to  73  readers  who  are  potential  mem- 
bers  of  IoAR,   Institute   Members   will   regu- 


larly receive  IoAR  reports  directly,  by  mail, 

It  must  be  made  clear  th  it  there  is  no  con- 
nection between  the  policies  of  73  Magazine 
and  those  of  the  Institute  except  that  both 
are  dedicated  to  the  betterment  and  preser- 
vation of  Amateur  Radio.  There  are  no  officers 
of  the  IoAR  on  73  and  no  73  Staffer  is  an 
officer  of  the  Institute,  The  IoAR  policies  are 
completely  determined  and  controlled  by  its 
Board  of  Directors  and  Members. 

The  Institute  is  indeed  grateful  to  73  Mag- 
azine for  this  welcome  space  and  we  hope 
that  the  readers  of  73  will  find  the  IoAR  news 
stimulating  and  informative. 

Be  assured  that  the  content  of  the  IoAR 
News  is  completely  accurate  and  th.it  it  re- 
Hects  IoAR  views  and  those  of  its  members. 
It  is  suggested  that  73  readers  review  and 
examine  with  considerable  caution  any  refer- 
ences to  IoAR  in  other  publications  and  check 
their  authenticity  and  purpose  before  accept- 
ing them  as  fact! 

If  you  are  desirous  of  reading  previous  73 
material  about  IoAR,  please  refer  to  the  fol- 
lowing issues,  by  date  and  page:  January  '63, 
page  2;  Febr.  '64,  page  4;  March  "64,  page 
64;  May  '64,  page  85;  June  '64,  pag-  92; 
August  '64,  page  5;  October  '64,  page  87; 
Febr.  '65,  page  2;  April  '65,  page  32;  June 
'65,  page  15;  August  U5,  page  88, 

For  add  tional  information  read  this  and 
subsequent  "News  from  IoAR"  in  73. 

IoAR  and  "Two-Partv"  Ham  Radio 

The  Institute  of  Amateur  Radio  is  NOT 
mti-anything!  It  is  FOR  Amateur  Radio  and 
has  not  been  created  to  fight  any  other  group, 
activity,  individual  or  collection  of  personali- 
ties in  Amateur  Radio.  IoAR  plans  to  estab- 
lish, to  implement  and  to  carry  out  its  OWN 
programs.   It  is  not  a  "ME  TOO"  setup! 

If  other  organizations  have  programs  that 
are,  in  the  opinion  of  IoAR,  good  for  Ama- 
teur Radio— we  will  strive,  to  the  best  of  our 
abilities,  to  further  those  programs.  However; 
IoAR  intends  to  establish  and  maintain  its 
own  position— regardless  of  the  action  taken 
by  any  other  group. 

IoAR  will  not  knowingly  enter  into  or  pub- 
licize any  assaults  upon  or  coin  pari  son  with, 
the  basic  fundamentals  of  other  Amateur 
groups.  IoAR  may.  natiuallv  and  deliberate^ 
take  exception  to  deviations  from  those  basic 
concepts,  editorially  or  politically! 

These  United  States  of  America  have  sur- 
vived and  thrived  on  a  multi-party  pol'tical 
system.  The  founders  and  Founding  Mem- 
bers of  IoAR  believe  that  such   a   system  is 
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tg  overdue  in  the  matter  of  national  Ama- 
lr  Radio  policy-making,  leadership  and 
idance, 

IoAR  upholds  the  full  right  of  FREE 
EECH  and  a  FREE  PRESS.  IoAR  de- 
ires  its  privilege  to  challenge,  at  any 
ie,  any  programs  or  views  presented  that 
3  inimitable  to  the  underlying  principles 
the  Amateur  Radio  fraternity— those  of 
endship,  service  and  advancement  of  tech- 
logical   skills! 

IoAR  will  not  withhold  its  support  and 
couragement  from  any  bonafide  intra-mural 
jup  of  Amateurs  who  are  endeavoring  to 
ike  our  endeavor  more  exciting,  challeng- 
and  rewarding  through  their  specialized 
and  efforts  such  as  CHC,  county- 
DX,  SSB,  VHF,  nets,  and  awards, 
does  not  intend  to  publicize  the 
and  ravings  of  radicals,  ignorant, 
-minded  individuals  or  groups  who  put 
sir  personal  operating  desires  or  habits 
ove  the  common  good.  There  is  no  place 
IoAR  or  in  Amateur  Radio  for  "sharp- 
ooting"  or  a  political  King  Fish!  Let's  leave 
at  to  the  professionals. 

IoAR  most  definitely  has  no  plan  or  pro- 
am  to 

— B^com**  *  GIANT  in  the  Amateur  Radio 
Wishing  field. 

—Control  the  Amateur  Radio  advertising 
irket 

—Permit  usurpance  of  Amateur  Radio  fire- 
lencies  by  non-Amateur  groups  or  interests, 
—Foster  complacency  on  the  part  of  Ama- 
urs,  when  our  verv  existence  is  at  stake 
ru  lack  of  operational  and  technological 
ills. 

IoAR  does  have  definite  plans  for  a  pro- 
essive  program  for  action  at  the  operational 
id  technical  levels,  designed  to  upgrade  the 
nateur  (through  educational  and  explana- 
ry  measures),  which  will  bring  new  Ama- 
urs  into  focus  on  the  proper  procedures 
hereby  they  too  can  enjoy  and  participate 
the  Amateur  service  in  the  most  efficient 
id  proficient  manner. 

The  Institute  has  a  definite  plan  for  recog- 
tion  of  INDIVIDUAL  effort  and  achieve- 
ent    along    in    the    Technological    phase    of 

mateur  Radio, 

IoAR  is  FOR  any  action  and  FOR  any 
dividual  or  anv  group  who  is  doing  same- 
ing  in  a  POSITIVE  manner  and  direction 
tat  will  enhance  and  preserve  Amateur 
adio.  IoAR  welcomes  fraternization  with 
oups  and  programs  designed  to  enhance  the 
chnical  or  operational  aspects  of  Ham  Radio! 

•  ,  .  W7ZC 
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OFFERS 


THE   LARGEST  INVENTORY 

of  USED  EQUIPMENT  in  the 

NORTHEAST.  SEE  SAMPLES  BELOW. 

NEW  YEAR  SPECIALS 

Coffins  32V2  JI39.95 

Geloso  Recever  Model  G-209.  Like  New  129.95 
Gonset    G668    Rcvr    w/ supply    &    G-77 

xmtr  w/modulator  power  supply  139.00 

Gonset  G-76  Transceiver  with  AC  supply  199.95 
Gonset  G-76  Transceiver  with  DC  supply  199.95 
Hall  crafters  SX-102   Mk  III  139  95 

Ha  Hie  rafters  SX-101A  169.95 

Hall  crafters  SX-111  139.00 

Hammarlund  Pro  310  209  95 

Johnson  Challenger  49.95 

Johnson  Pacemaker  139  95 

Natonal  NC-270  13195 

National   NC-300  169.00 

Nat:onat   NC-400  469.00 

RME-4300  84  95 

RME-4350  101  95 

TMC  Model  GPR-90  299.00 

WRITE   FOR   LATEST   COMPLETE    LIST 


(44H4 


P.O.  BOX   312 


IONE 
603-225-3359 


CONCORD,    N.    H 


i 


UGHTS!      ACTION! 


HAM       V 


ATV  RESEARCH  challenge 

ttrtyoii*  Co  JM  yoy  on  TV  more 
economically  thqn  we  COfl!  He«'i 


FOR 


why-    We  bmish  yovr  with  only  the  yi     b 

hard*lQ-lind  component!  and  eesy-to-  UL 

understand  pi  on*.  You  supply  the  stand-  II  L 

ord  resistor*,  capacitors  and  hard  wore  Wn 
your  |unlthox.  In  thjs  manner  practically  every- 
one can  oHotd  la  ga  TV,,.ond  have  fun  doing  iff 


Bvi4  »  "Iiv«"  TV  caowro  cheaper  then  ever 

before*       Sinplcsi    5    lube    circuit    To    deft. 

EXCELLENT    PERFORMANCE    aceLaiari 

by     hundreds     ol     conttructori    all    owr 

the  country.     EXPERIENCE   THE   FUN 

of  televising  fbe  family  and  ne ighbori 

on     your     living     room      TV     loffH 

Choose    Iron    £    different    kin    (in- 
clurjing      printed     circuit     models). 
Price*    Hart   as    tow   at    $16.95* 


Perfect  Ear  hams, 

ax  pari  men  Ten, 

science   >1udrnll. 


ENTIRE 

Why  not  get  started  NOW??    Begin  by  aping  closed 
CirCui(.„teletJ*inoon  the  living  room  TV. ,  Jo  let  expand 
to  open  circuit  cm  QSO  with  your  hem  Jnends,  You'll  be 
emared  now  simple  TV  can  be  nrhen  building  with  on  ATV 
RESEARCH  STARTER  Kn\..**en  if  W**  never  hod  nftyTV 
oroerienc*-    DON'T  DELAY„,DGQP  US  A  LINE  TODAY 


FAMILY! 


SEND  10*  FOR  NEW  TELEVISION  CATALOG,    G-fi*neniiw  l.st.ng  of  kits,  Imsm,  WKvif 
etc*     Also  contains  iMo  an  locating  sauces  ol  tree  w»dico«*»     Dba't  put  tt  off'  *iie  today1 
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Don  Miller  W9NTP 
Waldron,   Indiona 


What's  the  Strength  of  Your  Mobile? 


There  was  one  time  in  the  ham  life  of 
W9NTP  when  I  had  $100  per  contact  in- 
vested in  mobile  transmitters.  After  years  of 
experimenting,  which  included  a  500  watt 
mobile  AM  station,  two  or  three  factors  be- 
came evident  which  contributed  greatly  to 
successful  mobile  operation.  Over  this  period, 
mobile  contacts  became  commonplace  and 
many  countries  of  the  world  were  worked. 
Most  of  these  contacts  were  made  on  the 
crowded  20  meter  hand  where  QRM  is  bad. 
The  three  most  significant  factors  contributing 
to  successful  mobile  operation  in  order  of 
merit  are: 

1.  VFO  operation 

2.  Field  strength  indicator  in  the  car  work- 
ing continuouslv 

3.  At  least  50  watts  of  power.  AM  opera- 
tion was  used  in  most  of  these  contacts, 
but  it  goes  without  saying  that  SSB  or 
DSB  has  much  advantage. 

VFO  operation:  There  is  something  psycho- 
logically in  favor  of  the  mobile  station  who  is 
able  to  zero  beat  a  CQ  from  another  station. 
After  making  hundreds  of  contacts,  I  have 
found  that  less  than  10%  are  worked  by  calling 
CQ  from  the  mobile.  Perhaps  the  fixed  station 
is  flattered  when  the  little  mobile  running 
along  50  mph  hears  his  signal.  If  vou  have 
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TO   CAR    RCVR 
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IN  6GO 


2.5  MH  50K 


Fig.  1.  Schematic  of  the  mobile  FSM. 


any  doubts  about  this,  keep  track  of  your 
contacts  for  a  month  and  see  for  yourself-  It 
goes  without  saying  that  a  stable  vfo  source 
is  necessary.  This  is  a  sizable  project  for  the 
average  ham  and  apparently  for  the  commer- 
cial manufacturers  too,  since  very  few  com- 
mercial vfo's  are  stable  enough  to  allow  use 
in  mobile  DSB  and  SSB  operation. 

The  second  factor  is  field  strength  measure* 
ment.  Years  ago,  I  built  a  combination  field 
strength  meter  and  S-meter  for  my  1949 
Chevrolet.  Immediately  it  became  evident 
why  I  had  failed  to  get  out  on  some  frequen- 
cies and  it  also  pointed  up  the  fact  that  the 
dip  in  plate  current,  so  commonly  used  for 
tuning,  was  a  poor  indicator  for  maximum  out- 
put. With  a  continuously  operating  field 
strength  meter  it  is  possible  to  tune  for  maxi- 
mum output  even  if  the  antenna  is  near  large 
detuning  objects  or  leaning  at  a  forty-five 
degree  angle  due  to  the  forward  velocity  of 
the  car.  On  the  lower  frequencies,  seventy-five 
and  forty  meters,  it  will  give  an  indication 
of  how  far  you  can  operate  from  the  resonant 
frequencv  of  vour  antenna.  I  have  even  used 
the  meter  indication  to  tell  me  the  charge 
state  of  my  battery. 

Naturally  the  obvious  antenna  to  use  on 
the  automobile  is  the  broadcast  antenna.  This 
is  sometimes  unused  in  a  mobile  installation 
when  a  converter  is  used.  Many  of  us  mobilers 
used  the  long  amateur  transmitting  whip  for 
broadcast  reception  when  we  wanted  our  in- 
jection of  Rock  and  Roll,  while  the  broadcast 
antenna  was  used  for  the  field  strentgh  indi- 
cator. Anyone  who  has  tried  this  with  the  new 
hybrid  or  transistor  receivers  is  due  for  a 
shock-  My  broadcast  receiver  received  a 
weather  station  near  the  if  frequency  so  well 
that  it  blanked  out  broadcast  stations,  I  finally 
decided  to  use  the  broadcast  receiver  with  the 
antenna  for  which  it  was  intended.  If  a  con- 
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tinuously  operating  field  strength  meter  is  to 
be  installed,  it  means  that  a  separate  antenna 
will  be  necessary  or  a  circuit  designed  to  work 
wtih  one  of  the  existing  antennas.  Since  I  have 
three  antennas  on  the  car  now,  the  broadcast 
antenna  was  chosen  to  be  the  combination 
broadcast  and  field  strength  indicator  antenna. 

The  circuit  is  mounted  in  a  small  3x4x4 
Mini  box  and  secured  behind  the  dashboard 
A  1N660  silicon  diode  is  used,  because  at  the 
low  microvolt  levels  at  broadcast  operation, 
the  diode  will  not  conduct  due  to  its  high 
threshold  voltage.  A  50  micro-ammeter  was 
used  for  the  indicator  and  with  my  particular 
installation  I  was  able  to  mount  the  meter  in 
the  dash  of  my  1960  Chevrolet  in  the  dummy 
hole  which  should  have  contained  a  clock. 
The  addition  of  this  meter  actually  improves 
the  appearance  of  tire  dashboard.  Although 
this  installation  was  to  be  mainly  used  in  the 
tune  up  of  my  20-15-10  meter  transmitter,  I 
find  that  it  reads  extremely  well  on  the  2  me- 
ter FM  transmitter  that  I  have  installed  for 
local  communication,  In  addition,  it  draws 
out  the  radiation  pattern  of  the  local  brodacast 
stations  as  I  drive  by;  The  normal  reception 
of  the  broadcast  receiver  was  not  affected  in 
any  way,  I  did  cut  out  as  much  of  the  low 
capacity  antenna  lead-in  as  I  could  in  order 
to  compensate  for  the  addition  of  any  capaci- 
tance from  the  diode  and  other  circuitry. 

I  had  been  suffering  along  with  the  firm] 
plate  current  indication  for  maximum  power 
output  in  the  1960  car  installation,  but  when 
I  installed  the  field  strength  meter,  I  inime- 
diatelv  saw  the  fruits  of  mv  labor  as  I  tuned 
up  my  transmitter  on  20  meters  during  a  Sun- 
day afternoon  and  heard  a  bunch  of  California 
kilowatts  complain  of  a  strong  heterodyne  on 
their  frequency.  I  immeditely  identified  myself 
and  apologized  for  interrupting  their  local 
QSO.  Before  yon  desert  mobile  operation,  try 
a  continuously  operating  field  strength  meter 
and  see  the  difference*  I  forgot  to  mention  that 
a  field  strength  meter  in  the  home  QTH  will 
do  as  much  for  the  fixed  station  as  it  does  for 
the  mobile.  I  just  had  a  horrible  thought; 
please  don't  all  of  you  fellows  build  these  me- 
ters or  111  have  to  put  a  second  6146  in  the 
car. 

Last  of  all,  on  the  subject  of  power,  I  have 
found  that  50  watts  is  the  minimum  power 
that  true  DX  can  be  worked  from  the  car.  My 
500  watt  mobile  installation  was  much  better 
but  not  enough  to  make  it  worth  the  great 
effort  involved.  Fifty  watts  comes  easy  in  a 
car  because  it  is  about  the  power  range  that 
can  be  handled  without  special  power  sup- 
plies. Let's  all  work  WAC  mobile! 

.  .  ■  W9NTP 
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CRYSTAL  FILTERS 


don't  hove  to  be  expensive.  The  CC  Electronics 
Model  3284  is  only  $17.50,  and  yet  is  a  precision 
3.0  mc,  2*9  kc  bandwidth  hermetically  sealed  fitter. 
Check  these  specifications:  Center  frequency,  3.0  mc; 
bandwidth  at  3  db,  2  9  kc;  selectivity  (50  db/3  db) 
of  2.8:1;  sideband  attenuation  greater  than  55  db; 
insertion  loss  less  than  2  db;  bandpass  ripple  less 
than  rt.5  db;  termination  impedance  3.9  K;  size 
1-9/16  L  x  1-3/8  W  x  1-3/4  H;  price  only  $17.50, 

CC   ELECTRONICS 

12017  W.  92nd  St.  Lcnexa,  Kansas  66215 
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Tfcii  lD,pr*4ti¥n  tm-tth  net  only 
I* lis  local  Xiwm  on  ltm  iitnd- 
*rc  12-ar.  di*J t  but  *l44  en- 
ables liicr  lo  read  Xb#  t»«.»  in 
any  world  Bon*  vith  it|  24-fcr« 
ticvo  convcj-ntcm  di*i  and  rotat- 
ing bozol  a^irmbly.  Coq^Wt-e 
wiVh  instruction*,  gu&nuitoe  d  . 
Prtpaid   in  USA ..$14,95. 


noroluno  radio  products 

7635  W*tf  Irvine,  Poifk  Chicogo,  IftihOM  60$34 


GET  STARTED 
WITH  THE 
TOWER  YOU  CAN 
GROW  WITH . . . 


TRISTAO  TOWERS 

featuring  "ADD-A-SECTION"  Design 

Trfstao  .  .  .  the  pioneer  name  in  tower 
design  and  manufacture.  Here  is  the 
tower  line  that  is  premium  quality,  yet 
realistically  priced  and  designed  to  en- 
able you  to  keep  adding  sections  as 
you  grow*  A  Tristao  Tower  is  a  lifetime 
investment  from  your  very  first  section* 
Besides  engineered  quality,  all  lowers 
feature  channel  lacing  and  are  hot 
dipped  galvanized  inside  and  out.  They 
meet  all  building  code  requirements* 
Motorized  models  available. 

Write  for  FREE  Catalogs  and  detailed 
information  TODAY,  or  see  your  dis- 
tributor. 
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RISTAO  TOWER  GO 


415  E.  5th  St.  -  Hanford,  California 
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Veroboard  Kit — $1-95 

Been  curious  about  Veroboards?  Want  to 
try  a  little  project  or  two  with  them  to  see 
how  they  work?  Here's  a  very  inexpensive 
way  to  do  it.  The  Vero  Model  PK-5  project 
construction  kit  comes  with  five  Vero  boards 
and  a  detailed  instruction  book  that  tells  you 
how  to  build  an  impedance  matching  module, 
an  engine  pube  counter,  an  audio  amplifier 
and  rf  probe,  a  multivibrator  and  an  audio 
oscillator.  The  projects  don't  require  etch  ng, 
wiring  or  terminals,  The  instruction  book  con- 
tains diagrams,  schematics,  ill ost rations  and 
parts  list.  Theory  and  applications  are  also 
explained  in  detail  It's  only  SI. 95-  Write 
Walt  O'Donnell,  Vero  Electronics,  48  Allen 
Blvd.,  Farmingdale,  NX 
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1966  Heathkit  Catalog 

\\  c  don+t  need  to  tell  you  much  about  the 
Heath  catalog,  All  hams  know  about  the  ex- 
cellent Heath  amateur  (and  other)  electronics 
equipment.  The  latest  one  is  108  pages  with 
many  of  the  pages  in  color  and  prices  on  many 
of  the  kits  have  been  reduced,  too,  Among 
the  new  products  listed  in  the  catalog  are  the 
SB- 110  6  meter  SSB  transceiver,  the  HA- 14 
SSB  KW  amplifier,  the  power  supplies  for  this 
amplifier  and  lots  of  non-ham  ones.  Send  for 
your  copy  today.  Write  the  Heath  Company, 
Benton  Harbor,  Michigan  49023.  Please  men- 
tion 73. 


Hallicrafters  SX-146 

Hallicrafters  new  SX-146  receiver  make5 
use  of  modern  techniques  to  provide  excellent 
amateur  reception,  It  uses  a  single  conversion 
signal  path  for  minimum  spurious  responses 
and  a  2,1  kc  six  section  crystal  lattice  filter  foi 
optimum  selectivity  for  SSB.  There's  alsc 
provision  for  AM  and  CW  filters.  It's  designed 
for  transceive  operation  with  the  HT=46  SSE 
transmitter,  too,  Sensitivity-  is  less  than  .5  n\ 
for  20  db  S/N,  drill  is  tiny,  and  the  receiver 
is  very  attractive.  The  price  is  $269,95  and 
you  can  get  complete  specs  from  Bernard 
Golbus,  Dept,  73,  The  Hallicrafters  Co.,  5th 
and  Kostner  Ave.,  Chicago,  111.  60624. 

Ami-Tron  Fan  Top  Heat  Sinks 

Ami-Tron*s  newest  product  is  a  little  fan 
top  transistor  heat  sink  for  the  popular  TO-o 
case  transistors.  It's  black  anodized  for  best 
heat  dissipation.  You  can  get  a  bag  of  three 
for  only  $1  from  your  local  distributor  or  from 
WRL.  Ami-Tron  Associates,  12033  Otsego 
Street,   North   Hollywood,  California. 


Heath  HD-10  Electronic  Keyer 

Heaths  new  HD-10  all  transistor  electronic 
keyer  offers  about  everything  you  could  want 
in  a  keyer.  It  has  no  relays  to  stick  since  all 
the  switching  is  solid  state*  The  built-in  pad- 
dle has  sealed  contacts.  The  dashes  are  the 
proper  three  dots  long  and  the  spaces  one  dot 
apart,  The  built-in  oscillator  and  speaker  with 
volume  control  lets  you  monitor  on  or  off  the 
air.  It  provides  many  other  features  too.  Price 
is  $39.95.  For  complete  specs,  write  Heath 
Company,  Benton  Harbor,   Michigan  49023. 
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TUCO  Catalog 

One  of  the  best  places  to  get  transistors, 
ther  semiconductors  and   subniiniature  parts 

Transistors  Unlimited,  They  feature  new, 
randed  parts,  pack  them  carefully,  and  ship 
lem  fast.  Their  new  large  16  page  catalog  in- 
ludes  many  pages  of  tremendous  bargains 
rat  will  fascin  tte  any  ham.  They  also  make 

number  of  power  supplies,  test  equipment. 
ad  interesting  kits.  You  need  this  catatag. 
uite  Elias  Furst  at  TUCO,  462  Jsrioho 
urnpike,  Mineola,  LX,  N.Y.  11501. 
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Quaker  Diode  Tester 

The  new  Quaker  solid  state  diode  tester 
ccurately  tests  PIV  up  to  1000  PIV  and  leak- 
ge  current  up  to  5  ma*  You  can  quickly 
leek  unniM'ked  and  odd  lots  of  diodes,  make 
ire  that  diodes  for  series  strings  ae  up  to 
pecs,  etc-  The  unit  is  completely  self  con- 
rined  with  power  supply,  metering  and  con- 
-ols  in  one  attractively  styled  instrument 
ackage*  It  works  on  1.1.5  vac.  Price  is  $79.95. 
or  custom  models,  or  more  information,  write 
Quaker  Electronics,  P.O.  Box  215,  Himloek 
Ireek,  Pa.  18621. 
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Roiron  Skipper  Fan 

Rotron,  a  1  irge  manufacturer  of  fans  and 
blowers  for  all  electronic  uses,  has  recently 
introduced  an  inexpensive  fan,  the  Skipper, 
that  delivers  103  cubic  feet  of  air  per  minute. 
It  mounts  in  a  4?i"  hole  with  no  screws;  a  re- 
taining ling  holds  it  in  place.  It's  quiet,  too, 
yet  usable  up  to  140°Fd.  There  are  a  number 
of  accessories  available,  so  get  full  nformation 
from  Rotron,  Woodstock,  N.Y.    12498. 

International  Crystal  Catalog 

The  new  60  page  catalog  from  Interna- 
tional Crystal  Company  is  full  of  all  sorts  of 
equipment  for  the  ham  (and  others).  It  lists 
all  of  the  fine  International  crystals  with  com- 
plete operating  data  and  suggested  circuits, 
but  that's  fust  the  start.  They  also  have  crystal 
ovens,  plug-in  transi  tor  oscillators  and  cases, 
accessories,  frequency  meters,  transistor  and 
tube  multivibrators,  SSB  filters,  AOC  trans- 
mitters and  exciters,  transistor  subassemblies, 
converters,  CB  equipment,  etc.  Why  pro- 
crastinate; send  for  one  today.  International 
Crystal  Co.,  18  North  Lee  Oklahoma  City, 
Oklahoma  73102. 


Amateur  Radio  Mobile  Handbook 

The  new  Sams  Amateur  Radio  Mobile 
[ in d book  (AMH-1),  by  Charles  Caring?lh 
/6NJV  will  be  of  interest  to  all  hams  who 
perate  or  are  considering  operating  mobile, 
hapters  are  on  converters  and  receivers, 
ansmitters,  modulators,  transceivers,  trans- 
titters,  receivers,  microphones,  antennas, 
ower  supplies,  control  circuits  and  the  sup- 
ression  of  transmission  noise.  Both  commer- 
tal  and  home-brew  equipment  are  discussed 
l  detail  On  top  of  that,  W6NJV  is  an  ex- 
el  lent  author  and  the  book  is  very  easy  to 
-ad  and  understand.  It's  well  illustrated,  too. 
ou  can  buy  a  copy  from  your  locil  d'sMbu- 
3r  if  he's  on  the  ball,  or  from  Howard  W. 
ams,  4300  W,  62nd  Street,  Indianapolis, 
ndiana  46206. 


Quement  Dual  24  Hour  Clocks 

You  undoubtedly  noticed  page  73  in  the 
December  73,  You  may  have  even  noticed 
the  beautiful  set  of  two  ten  inch  synchronous 
electric  24  hour  clocks.  They're  mounted  in 
a  rich  12"  x  24"  x  2"  wood  cabinet  and  would 
enhance  anv  room.  Set  one  on  vour  local  time 
and  one  on  universal  time  so  you  can  both 
fill  out  your  log  and  know  when  to  eat.  The 
set  is  only  $24,95  FOB  Quement  Electronics, 
1000  South  Hascom,  San  Jose,  California- 
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Howard  S.   Pyle 
3434-74th  Ave.,  S.E. 
Mercer   Island,  Wosh.  98040 


Why  Instruction 


? 


Here's  a  subject  which  should  be  of  pretty 
vital  interest  to  vou  who  are  Tiome-brew  art- 
ists*;  even  more  so  if  your  projects  result  in 
building  something  which  you,  yourself  have 
designed  from  scratch.  Or,  perhaps  what  you 
build  has  been  taken  from  plans  and  speci- 
fications set  down  in  a  magazine  or  handbook 
article*  We  will  wager  that  a  few  modifications 
and/or  changes  of  your  own  will  take  place 
as  you  go,  nevertheless.  How  are  you  going 
to  know  exactly  what  is  what  in  a  piece  of 
gear  which  you  build  and  which  may  give 
trouble  (and  often  does)  a  few  months  later, 
unless  vou  have  an  accurate  black  and  white 

m 

record  on  paper? 

Suppose  you  are  not  a  'home-brew*  artisan; 
you  buy  a  piece  of  ham  gear  which  has  been 
designed,  assembled  and  wired  by  a  commercial 
factory,  Invariably,  if  you  buy  it  'first  hand,' 
a  complete  instruction  book  including  sche- 
matics, voltage  reading  charts  etc.,  is  included. 
Unfortunately,  when  purchasing  second  hand 
or  used  gear,  such  instruction  manuals  are  often 
missing,  If  your  choice  of  a  piece  of  equip- 
ment is  in  this  category,  stand  pat  on  your 
refusal  to  purchase  it  unless  the  initial  instruc- 
tion manual  accompanies  it.  Don't  let  the  seller 
push  you  off  with  a  casual  statement  such  as 
"  -  ,  oh,  the  dope  and  schematic  is  all  in  one 
of  the  surplus  manuals  ,  ,  /'  or  words  to  that 
effect  If  the  gear  does  happen  to  be  a  piece 
of  surplus  military  equipment,  make  the  seller 
show  you  in  what  surplus  manual,  even  to  the 
page,  where  the  information  exists. 

Next,  take  the  popular  Tcit*  type  of  equip- 
ment. Regardless  of  whether  the  item  is  but  a 
simple  transistor  code  practice  oscillator  or  a 
more  elaborate  piece  of  gear  such  as  a  trans- 
mitter or  a  communication  receiver,  the  factorv 
always  supplies  a  manual  which,  in  addition 
to  schematic  wiring,  mechanical  assembly,  ad- 
justment and  operation  details,  gives  you  every 
hint  and  tip  essential  to  satisfactory  operation 
of  the  equipment  if  you  follow  the  printed 
instructions  and  illustrations. 


Unfortunately  the  average  ham  designer- 
builder  discounts  the  necessity  for  keeping  a 
record  of  his  home-built  gear,  simulating  a 
factory  handbook.  This  is  just  as  true  of  the 
more  experienced  ham  as  with  the  novice. 
Probably  this  is  due  to  the  naturally  human 
instinct  to  'try  it  out'  and  right  now,  once  it 
is  built.  If  it  works  satisfactorily  the  normal 
procedure  is  to  continue  to  use  it  as  long  as  it 
holds  together.  Just  let  it  "blow  up*  once  how- 
ever and  the  long,  tedious  search  for  the  trou- 
ble begins.  ".  .  .  Let's  see;  what  size  capacitors 
did  I  use  here;  what  resistor  there?  What 
magazine  or  handbook  did  I  take  the  parts  list 
from?  .  .  ."  How  much  simpler,  quicker  and 
easier  does  such  trouble  shooting  occur  if  you 
can  refer  to  one  simply  bound  or  stapled  set 
of  instruction  sheets  and  find  all  of  the 
answers? 

"So  what?"  you  say.  If  you  have  actually 
constructed  something,  satisfy  yourself  that 
it  really  does  work  the  way  you  had  hoped  that 
it  would.  Then,  don't  spend  every  minute  of 
your  leisure  hours  working  it  to  death  hoping 
that  it  will  hold  together.  Give  a  few  of  those 
hours  to  a  methodical  recording  of  performance 
characteristics  which  will  prove  invaluable 
when  a  case  of  trouble,  major  or  minor,  de- 
\ clops  (and  it  often  does!). 

Put  together  an  instruction  manual  of  your 
own  to  cover  every  complete  piece  of  equip- 
ment which  vou  build.  Such  a  manual  can 
even  be  written  in  pencil  on  ruled  note  paper 
of  the  school  type;  better  if  it  can  be  typed 
and  bound,  either  by  stapling  or  in  a  ring 
binder  of  suitable  size,  While  neatness  is  a 
virtue,  the  main  element  of  any  recording 
manual  of  this  type  is  the  information  which 
it  imparts,  Suppose  now  that  we  examine 
what  actually  should  constitute  the  essential 
information  to  cover  a  particular  piece  of 
home-brew*  gear, 

(1)  An  accurate  schematic  diagram  of  the 
item  with  appropriately  labelled  components 
which  can  be  readilv  identified  from  an  ac- 
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^ompanyirtg  key  nomenclature.  For  example, 
*VT-r  on  the  schematic  to  identify  the  oscil- 
lator tube  in  a  transmitter;  the  key  will  show 
this  as  "VT-lj  oscillator  tube,  6V6  (or  equiva- 
lent)." "R-l"  on  the  schematic  will  appear  as 
:tR- 1—7500  ohm  carbon  resistor"  in  the  key 
list.  Carry  this  through  all  of  the  components 
appearing  in  the  schematic.  In  addition,  show 
the  positive  (or  in  a  few  cases,  the  negative) 
potential  which  should  normally  appear  at 
various  terminals  throughout  the  schematic. 
For  example,  where  the  positive  plate  voltage 
on  "VT-2"  may  normally  be  250  volts,  desig- 
nate it  on  the  schematic  as  *cVT-2:  250  v  +." 

(2)  Actually,  as  in  factory-prepared  man- 
uals for  completely  assembled  and  wired 
equipment,  the  schematic  should  appear  as 
the  hist  item  in  your  book.  The  pages  pre- 
ceding the  schematic  should  include  brief  para- 
graphs descriptive  of  the  equipment  as  a 
whole,  plus  such  tabulated  tables  as  may  be 
required  to  show  the  voltage  readings  to 
grounds  (chassis  in  most  cases)  such  as  above 
mentioned  as  "VT-2:  250  V  +/'  Any  voltages 
which  should  read  negative'  normally,  should 
be  mentioned  as  well,  otherwise  it  can  be 
assumed  that  a  positive  voltage  reading  is  ap- 
plied against  negative  (chassis  or  'ground*). 

(3)  Last,  but  by  no  means  least,  particu- 
larly if  the  equipment  which  you  have  de- 
signed, assembled  and  built  from  scratch  or 
from  a  magazine  or  handbook  article,  under- 
goes any  modifications  or  changes  while  in 
usage,  so  indicate  these  changes  on  the  sche- 
matic or  by  reference  to  the  magazine  or  hand- 
book article  by  month  and  page, 

"Why"  you  say,  **go  to  all  this  trouble  to 
record  such  data;  I  built  the  thing,  I  know 
what  makes  it  tick!"  But  suppose  that  you  have 
ambitions  for  more  elaborate  equipment  in  the 
future?  What  you  have  already  constructed  and 
which  has  proven  entirely  satisfactory  to  you 
within  its  limitations,  may  constitute  some- 
what of  a  puzzling  maze  to  a  prospective  pur- 
chaser on  whom  you  hope  to  unload  your 
'brain  child'  in  hopes  of  sufficient  financial  re- 
turn to  help  out  with  the  cost  of  the  more 
elaborate  gear  which  you  contemplate  build- 
ing. If  you  can  show  such  a  prospective  pur- 
chaser what  your  piece  of  gear  is  all  about, 
by  a  methodical,  written  record,  your  chances 
of  sale  and  of  greater  profit  will  be  greatly 
enhanced.  In  addition,  you  will  gain  the  re- 
spect of  any  such  prospective  purchaser  who 
will  naturally  assume  that  anyone  who  goes 
to  the  extent  of  preparing  a  complete  instruc- 
tion and  operating  manual,  has  been  just  as 
conscientious  in  its  construction;  it  will  pay  off, 
any  way  you  look  at  it;  .  ,  ,  W70E 
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TANK  TRANSMITTER-RECEIVER 


Still  the  best  buy  on  the  surplus  market. 

Remarkably  tough  and  sturdy,  very  versatile  in 
use 

2  to  8  Mcs  in  2  bands  (A  Set)  15  to  25  Watts 
output  depending  on  frequency  and  type  of  emis- 
sion* CW  and  Radio  Telephone,  Also  short  range 
(B  Set)  band  230  to  240  Mcs.  No.  19  MARK  III  is 
VFO  tuning,  easy  to  convert  to  crystal  operation. 
Sender/Receiver  alone  complete  with  tubes  and 
complete  instruction  book,  diagram,  etc.  ;  .  $29,50. 
Power  requirements:  12V  at  3A,  265V  DC  at  120 
MA  and  540V  DC  at  50  MA, 

All  accessories  available:  Junction  cables,  junction 
boxes.  Aerial  (Whip  or  wire)  Antenna  Tuner, 
Power  Supply  for  12V  DC  operation,  Headset  and 
Microphone  Assembly  etc,  -  .  Perfect  equipment 
for  40  and  80  meters. 

NORTH  AMERICAN 
ELECTRONICS  Co. 

P.O.   Box  878,   PLATTS BURGH,   N.  Y. 
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Dovcn  Frequency  Meter — Direct  indicating  frequency 
meter  covering  25  to  5000  cycles  In  four  ranges 
(.1-. 5-1-5)-   Exc,  Cond. +  $29,75 

Triple  Frequency  Meter — Direct  indicating  19  inch 
panel  has  three  4"  square — 200  UA  meters  cali- 
brated in  cycles  to  read  0-1000-5000-10000  and 
50000  cycles.  Each  section  has  a  5  tube  circuit. 
Each  has  its  own  power  supply  from  1 1  5v-60  cycle, 
txCr    useo-     ■  •  .  -  »  .  ■  .  *•••♦•»*'•»■  --  * *'•  -  *    ^jjt^t** 

Collins  Receiver  RT  05 /ARRIS- 1500  to  18500  kc. 
Complete  with  14  tubes- 100  kc  xtal  2  Collins  PTO's 
Etc.   Exc.   Coad,    .     .._................-*    $67,50 

R~13  ARC12  Receiver-tunable  108  to  135  mc  Excel* 
lent  condition  with  9   tubes.    .*,**•**...*    $27.95 

P3nadapteMP69C/ALA2  See  June  1964  issue  Qp_  73 
New  with   14  tubes.    .  . 

PRS-3  Mine  detector,  Exc. 

BC6T0-I   model-Exc.  with  tubes, 

RTTY  Model   14-Tip  top  cond.   . 

R4-/ARR2-Versatlle  command  type  receiver  covers 
234  to  258  MC  and  is  convertible  to  many  other 
frequencies — Complete  with   1  1   tubes  &  schematic. 

CXC-  t     i     i     i     I     t     i     t    I     I    I     I    I     I     ■    •     ■     <     *     *      i     *     t    *     <     t     '      ■      ■     «     ♦     ■     ■  ,T**'"'^ 

Nicad  Cells — 3l/2    amp    hour — Guaranteed    .,.,  $1.75 

20   amp    hour — Guaranteed    3.95 

50    amp   hour — Guaranteed    .....  5.95 

80   amp   hour — Guaranteed    9.95 

Transistors — 20    asst'd — as    removed    from    equipment 

$1.95 
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$22.50 

$39.95 

$350,00 
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10   asst'd — High    Power 

Silicons— 750   PI V— 1.2    amps 

600   P IV— 200    ma    . 
200   PIV — 1,2    amps. 
50   PIV — 5  amps.    . 
GE — C40B — 25    Amp   SCR    ; . . . ... 
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Improving  the  Noise  Figure 

of  Old  Receivers 


There  are  a  number  of  commercial  ham 
band  or  general  coverage  receivers  and  mili- 
tary surplus  receivers  which  cover  the  6  meter 
band.  While  some  are  hotter  than  others,  prac- 
tically none  of  these  yield  performance  bare- 
foot as  good  as  that  obtainable  with  a  pre- 
amplifier or  converter  using  a  low  noise  rf 
tube.  While  a  preamp  is  not  too  expensive,  it 
is  a  nuisance  when  changing  bands,  and  in 
many  locations  the  additional  gain  is  an  em- 
barrassment rather  than  an  improvement  be- 
cause it  intensifies  the  problem  of  overloading 
on  strong  signals.  Actually,  most  of  these  re- 
ceivers can  provide  close  to  optimum  6  meter 
performance  with  no  changes  other  than  a 
change  in  rf  tubes. 

The  fact  is  that  the  cosmic  noise  level  in 
the  6  meter  band  is  hgh  enough  not  to  re- 
quire an  extravagantly  low  noise  figure.  The 
average  equivalent  noise  figure  of  cosmic  noise 
ranges  from  about  5  db  to  a  high  of  about  8 
db«  This  is  achievable  only  in  an  extremely 
quiet  location  where  no  man-made  noise  is 
added  to  the  cosmic  noise.  A  receiver  noise 
figure  equal  to  the  equivalent  noise  figure  of 
the  cosmic  noise  provides  a  practical  optimum 
sensitivity.  At  this  point,  the  maximum  pos- 
sible improvement  in  S/N  ratio  with  a  perfect 
receiver  with  no  noise  whatever,  would  be 
just  3  db;  anything  less  than  this  total  im- 
provement yields  an  insignificant  improvement 
in  effective  sensitivity.  Thus  a  noise  figure 
somewhere  in  the  4  to  8  db  range  yields  prac- 
tically optimum  sensitivity  in-  the  6  meter 
band,  Most  of  the  6  meter  receivers,  however, 
have  noise  figures  in  the  12  db  region,  or 
higher,  Fortunately,  it  is  possible  to  lower  the 
noise  figure  to  the  required  optimum  in  most 
of  them  simply  by  changing  the  rf  tube. 


The  old  reliable  6AK5  is  a  still  nearly  ide< 
6  meter  tube.  It  is  capable  of  yielding  nois 
figures  as  low  as  3  db  which  is  so  far  belo^ 
the  cosmic  noise  that  the  difference  betwee 
it  and  a  receiver  with  no  noise  whatever  won! 
provide  an   improvement  of  scarcely   1   db  i 
S/N  ratio,  While  it  is  not  likely  that  a  3  d 
noise  figure  can  be  attained  merely  by  sut 
stituting  the  6AK5,   it  is  possible  with   mo; 
of  these  receivers  to  get  the  NF  into  the  4  t 
8  db  range- 
In  some  cases,  the  6AK5  can  be  substitute 
for  the  6BA6,  6CB6,  6BZ6  or  a  similar  remot 
cut-off  rf  pentode  with  no  changes  whatevei 
In   most  cases  it  will  be   necessary   to  male 
one  small  change  at  the  socket  terminals,   I 
the  6AK5   the  cathode  is   connected   to  bot 
pin  2  and  pin  7,  and  the  supressor  is  intemall 
connected    to   pin    7.    The   other    tubes    mer 
tioned  have  the  suppressor  to  pin  2  and  th 
cathode  to  pin  7,  Take  a  look  at  the  wirin 
diagram  of  your  receiver  orr  if  you  don't  hav 
one,  at  the  wiring  at  the  socket  of  the  rf  tub< 
If  the  suppressor  is  connected  to  the  cathod 
by  a  wire  from  pin  2  to  pin  7  no  changes  ar 
necessary,   If  both  the  supressor   (pin  2)    an< 
the  cathode  (pin  7)  are  grounded  (as  in  th 
SP600)    you  can  also  just  plug  in  the  6AKi 
with  no  changes. 

In  most  cases,  however,  you  will  find  th 
supressor  (pin  2)  grounded  and  the  cathod 
(pin  7)  with  a  cathode  resistor.  In  this  evenl 
you  will  have  to  un ground  pin  2,  Usually 
snip  of  the  wire  with  wire  cutting  pliers  fror 
pin  2  to  ground  will  do  the  job.  In  some  case 
the  socket  lug  is  soldered  to  a  ground  tab  o 
to  the  center  shield  on  the  socket.  In  this  even 
you  need  to  unsolder  it  so  it  hangs  free.  That1 
all 
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If  you  want  to  go  all  out  you  can  also  re- 
move the  avc  from  the  rf  stage.   The  6AK5 

is  a  sharp  cut-off  tube  and  cuts-off  very 
quickly  with  a  small  amount  of  avc.  How- 
ever, this  is  not  necessary.  It  will  provide 
peak  performance  cm  weak  signals  when  you 
need  it  and  the  lower  gain  on  strong  signals 
is  not  necessarily  a  disadvantage.  Now  repeak 
the  rf  stage  trimmers  for  peak  noise  with  the 
antenna  connected*  Receivers  having  an  an- 
tenna trimmer  control  make  this  very  simple, 
though  it  would  be  well  also  to  peak  the 
tuned  circuit  in  the  plate  circuit. 

The  improvement  in  noise  figure  and  per- 
formance will  depend  on  the  tube  line-up.  In 
receivers  using  a  single  rf  stage  working  into 
a  6BE6  mixer,  the  optimum  noise  figure  can- 
not be  obtained  because  the  mixer  noise  makes 
too  high  a  contribution  to  the  overall  noise. 
However,  substituting  a  6AK5  in  an  HQ170 
or  110,  for  example,  will  lower  the  noise  figure 
from  more  than  12  db  to  the  6  to  8  db  region. 
If  the  receiver  has  two  rf  stages  the  improve- 
ment can  be  much  greater.  In  my  SP600-JX, 
for  example,  with  a  6AK5  in  the  first  rf  stage 
and  a  6BZ6  in  the  second,  the  measured  (with 
a  Marconi  Noise  Generator)  noise  figure  is 
less  than  3.5  db  in  the  6  meter  band  and  less 
than  2  db  in  all  the  lower  bands,  and  provides 
an  effective  sensitivity  barefoot  which  cannot 
be  improved  with  preselectors  with  noise  fig- 
ures as  good  as  1*5  db.  For  all  practical  pur- 
poses, it  yields  the  best  possible  sensitivity 
atta'nable  on  the  6  meter  band  today. 

An  even  greater  improvement  can  be  ob- 
tained with  a  6AJ5.  This  tube  is  not  well 
known  and  is  expensive  ($4  wholesale)  when 
bought  new.  It  was  designed  primarily  for 
operation  with  28  volts  on  the  plate  and  screen 
in  aircraft  radar  equipment,  but  with  noranal 
voltages  it  has  a  higher  transconductance  and 
draws  more  current  than  the  6AK5  and  hence 
has  an  even  lower  noise  figure.  If  you  run  into 
any  surplus  equipment  using  this  little  bottle, 
cannibalize  it  of  these  little  gems.  The  pro- 
cedure is  the  same  as  with  the  6AK5,  though 
undoubtedly  better  performance  would  be 
possible  by  juggling  the  parameters  slightly. 


Obsolete  receivers  using  metal  tubes  can  al- 
so be  improved— and  even  more  strikingly— 
but  substituting  the  717  for  6SK7's,  The  base 
situation  is  comparable  to  that  involved  with 
the  miniatures.  In  the  717 A  the  cathode  is 
connected  to  pins  3  and  5  and  the  su pressor 
is  internally  connected  to  pin  3.  In  the  6SK7 
the  supressor  goes  to  pin  3  and  the  cathode  to 
pin  5.  Again  if  the  supressor  is  grounded  and 
resistor,  it  is  necessary  to  un ground  pin  3 
when  substituting  the  717 A,  Receivers  having 
two  rf  stages  with  6SK7?s  w,11  usually  deliver 
optimum  performance  with  a  717A  in  the 
first  rf  stage  and  a  6AB7  in  the  second  rf 
stage.  The  717 A  is  an  octal  based  version  of 
the  6AK5  and  is  available  surplus  for  as  little 
as  j£l)c. 

Still  older  receivers  using  top-cap  type  tubes 
present  a  problem.  If  you  can  find  an  1851  you 
can  use  it  in  place  of  the  original  rf  tube  with 
minor  changes  at  the  socket. 

There  are  several  military  versions  of  the 
6AK5,  namely;  the  5591,  5608,  5654,  6096 
and  WE403B.  Some  are  hotter  than  the  regu- 
lar 6AK5,  but  all  are  interchangeable.  The 
6A[5  also  occurs  as  the  7755. 

In  most  cases  th's  change  of  tubes  will  pro- 
vide effective  sensitivity  as  good  as  that  pos- 
sible with  a  nuvistor  preamp  at  a  fraction  of 
the  cost  and  with  less  danger  of  overloading 
effects.  Your  S-meter  readings  may  be  lower 
than  originally  and,  of  course,  they  will  not 
be  exaggerated  as  they  are  with  a  preamp. 
However,  the  ability  to  read  weak  signals, 
which  is  what  counts,  should  be  considerably 
improved.  You  can  make  a  simple  test  to 
check  the  improvement  or  to  see  how  close  to 
optimum  you  are.  With  the  avc  off,  listen  to 
the  noise  with  the  antenna  disconnected  and 
then  with  it  connected.  The  noise  should  in- 
crease markedly  when  the  antenna  is  con- 
nected. The  greater  the  difference  the  better 
the  noise  figure  and  therefore  the  better  the 
effective  sensitivity^up  to  a  point.  After  you 
reach  a  3  to  5  db  increase  in  noise,  the  im- 
provement in  actual  receiving  ability  becomes 

very  slight,  if  any, 
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(W2NSD  from  page  4) 

worrying  about  how  radio  waves  were  being 
sent  out.  He  puzzled  over  It.  If  you  transmit 
a  hundred  watts  from  a  beam  antenna, 
shouldn't  there  be  some  sort  of  reaction  in 
the  opposite  direction?  That's  a  good  fraction 
of  a  horsepower  and  something  should  hap- 
pen. Right/  Wrong  ...  he  hung  a  beam  from 
a  string  and  it  didn't  move  a  hundredth  of 
an  inch.  End  of  digression. 

Now,  back  to  those  UFO*s  for  a  moment, 
One  of  the  great  puzzles  about  them  has 
been  how  they  can  go  several  thousand  miles 
per  minute  and  then  stop  on  a  dime  without 
squashing  anyone  inside.  The  Bief eld-Brown 
expeiiments  have  shown  that  everything 
within  the  field  is  acted  on  equally,  so  any- 
one inside  a  UFO  would  not  experience  the 
inertia  of  changes  of  speed  or  direction.  This 
explains  the  right  angle  turns  that  have  been 
witnessed  many  times. 

The  high  voltages  required  to  run  the 
UFO's  explain  the  bright  violet  light  that 
they  emit  and  the  paralyzing  effect  they  seem 
to  have  on  nearby  electrical  systems  ,  *  .  also 
the  ozone  smell  they  leave.  Brown,  after  try- 
ing many  shapes  to  find  the  most  efficient 
for  using  the  eleetro-gravitic  force,  ended  up 
with  one  almost  exactly  the  same  as  the  bulk 
of  the  reported  UFO's  ,  .  .  and  this  was  sev- 
eral years  before  UFO's  became  a  common 
newspaper  item, 

It  would  seem  to  me  that  we  radio  ama- 
teurs are  in  a  beautiful  position  to  break  the 
harriers  into  this  new  field,  just  as  the  ama- 
teurs of  the  past  broke  into  radio.  Many  of 
us  have  a  technical  enough  background  to 
start  experimenting  and  we  don't  have  the 
pressure  of  having  to  succeed,  as  do  the  com- 
mercial boys.  Thou  sands  of  us  can  devote 
years  to  something  like  this  .  .  ,  and  eventually 
one  of  ns  is  going  to  hit.  And  what  a  jackpot 
that  will  be!  It  is  beyond  the  imagination. 
The  chap  who  gets  the  first  patent  on  an 
electrn-gravitic  receiver  could  possibly  parlay 
that  into  something  bigger  than  RCA,  Who 
knows,  the  solution  to  our  spectrum  problems 
may  be  just  ahead,  waiting  for  some  hams 
to  get  to  work  on  them, 

A  parting  hint  for  those  of  you  who  might 
like  to  try  .  ,  .  the  elect ro-gravi tic  force 
varies  according  to  the  dielectric  constant 
(K)  of  the  condenser,  the  distance  between 
the  plates,  the  area  of  the  plates,  the  voltage 
nsed,  and  the  mass  of  the  dielectric  used. 

Many  will  ask,  if  the  UFO's  are  real,  how 
come  the  government  is  not  admitting  it? 
Simple,    really.    We    have    intruders    in    our 


skies  and  landing  in  our  country  and  our 
military  doesn't  know  what  to  do  about  it, 
We  are  darned  sure  that  they  are  trying  to 
learn  everything  they  can  about  the  UFO's 
in  the  hope  that  they  will  eventually  conn 
up  with  some  sort  of  answer  to  them  ,  , 
some  way  to  protect  ourselves  from  them. 
Until  that  time  they  feel  that  the  best  policy 
is  to  keep  quiet  about  what  they  do  know 
on  the  basis  that  the  beings  in  the  UFO's  can 
monitor  our  radio  and  television  and  that 
whatever  is  broadcast  about  UFO's  will  be 
picked  up,  letting  them  know  what  we  know 
or  don't  know,  This  makes  sense. 

Our  Air  Force  has  the  unhappy  job  of  try- 
ing to  cover  up  things  as  best  they  can.  They 
try  to  keep  people  quiet,  keep  things  out  of 
the  news,  discredit  sightings,  etc. 

Needless  to  say,  this  is  something  that  you 
should  not  discuss  over  the  air.  While  1  expect 
that  the  UFOites  are  probably  not  listening  to 
our  ham  bands  ,  .  .  I  have  trouble  listening 
to  them  for  any  length  of  time  now  and  then, 
still,  why  take  chances, 

OK,  so  I'm  a  nut  ,  *  .  this  year.  Let's  see 
how  nutty  this  all  sounds  five  years  from  now. 

American  Morse 

Morse  telegraphers  may  be  interested  in 
the  Morse  Telegraphy  Club  and  should  drop 
a  note  to  Ralph  Graham  W4RJX,  6443  Dry- 
den  Drive,  McLean,  Virginia  2210 L  They 
have  a  bi-monthly  publication  of  interest, 


We're  starting  preparation  for  a  series  oJ 
small  books  to  run  as  inserts  in  future  issues 
of  73,  books  of  15  to  30  pages  in  length  cov- 
ering special  aspects  of  amateur  radio.  Per- 
haps you  have  some  ideas  for  a  book  that  we 
might  be  able  to  publish.  If  you  are  interested 
in  preparing  something  like  this  then  drop  us 
a  note  telling  us  what  you  propose.  Well  pay 
up  to  $5(10  for  a  15  pager  and  up  to  $1000 
for  a  30  page  book,  depending  on  the  interest 
and  the  quality  of  the  manuscript.  Would 
vim  prefer  that  in  10*s  or  20*s? 

Help  wanted 

Were  still  looking  for  the  right  man  for 
advertising  manager  of  73,  This  calls  for 
someone  with  a  good  background  in  selling. 
someone  who  is  already  doing  well.  We'll  pay 
a  basic  salary  of  $7500  plus  10%  on  any  in- 
crease in  our  advertising  income.  This  niean^ 
that  if  you  bring  our  sales  up  to  those  of  QST 
you'll  be  making  about  $27,500!  You  can  live 
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like  an  earl  up  here  on  half  of  that.  If  you 
know  you  can  step  in  and  handle  the  job 
and  it  sounds  attractive,  all  you  have  to  do  is 
tackle  your  first  big  selling  job:  sell  me. 

WeVe  also  looking  for  two  sincere  and  ex- 
perienced hams  to  spend  the  summer  with 
us.  The  work  will  primarily  consist  of  im- 
proving the  VHF  installation  on  73  Mountain 
and  installing  a  remote  control  system  so  it 
can  be  operated  from  home  base  during  the 
winter.  We'd  like  to  put  in  FM,  TV,  RTTY. 
and  stuff  like  that  too.  Pay  will  depend  some- 
what on  experience,  but  will  be  scanty.  You 
wall  have  a  ball  though  and  get  in  a  lot  of 
hamming  (on  your  own  time,  please) .  See  if 
you  can  convince  me  that  I  really  need  you 
for  this,  Vm  looking  for  doers,  not  talkers. 
Tell  me  what  you  have  done,  not  what  you'd 
like  to  do. 

Need  Verm  out? 

The  Vermont  QSO  party  is  Feb.  19-21. 
Full  info  can  be  had  from  K1MPN,  3  Hill- 
crest  Drive,  Montpelier,  Vt.  05601,  but  look 
for  those  rare  ones  on  3685,  3855,  3909,  7030, 
7240,  7290,  14040,  14225,  14290,  21050. 
21300,  etc. 

Scoundrel 

The  other  night,  while  eavesdropping  on 
the  low  end  of  75  (as  the  cliche  goes),  I 
didn't  hear  any  good  of  myself.  One  fellow 
mentioned  how  great  73  is  and  how  he  thinks 
it  is  better  than  QST,  .  .  ,  I  liked  that,  Then 
another  said  that  he  wouldn't  read  that 
filthy  rag  for  anything,  why  that  Green  was 
one  of  the  lowest  opportunists  in  the  coun- 
try *  .  .  look  what  happened  to  him,  he 
printed  an  attack  on  the  Navy  in  CQ  and 
had  to  print  a  retraction  the  next  month  and 
was  fired,  and  it  is  well  known  that  he 
doesn't  pay  for  articles  for  73,  There  was  this 
poor  fellow  who  came  all  the  way  from  Ger- 
many to  work  for  73  and  was  fired  after  just 
one  week  and  thrown  out  penniless  and  they 
kept  half  of  his  belongings  which  arrived 
later.  Besides  that  he  takes  advantage  of 
every  little  thing  that  goes  on  to  work  up 
amateurs  against  the  ARRL,  usually  lying 
and  exaggerating  to  do  it.  The  fellow  sounded 
like  a  combination  of  the  hate  ran  tings  put 
out  by  the  Anti-Communist  Amateur  Radio 
Network  and  the  Washington  Amateur  Radio 
News. 

Never  one  to  keep  my  peace  when  pro- 
voked, I  called  in  and  asked  if  they  were  in- 
terested  in    a   little   clarification.    They  were* 

I  explained  that  the  Navy  article  was  pub- 
lished in  the  February  1957  issue  of  CQ.  I 


Telewriter  Model  "I/*  frequency  shift  converter  designed 
for  two* tone  AM  or  FM  with  Limtter  operation  available 
by  switch,  Sot  id  state  ratio  corrector  compensates  for  fad* 
tug  signals.  Permits  copying  on  Mark  or  Space  only.  Selec- 
tor magnet  dc  loop  supply  built-in  with  bias  supply  and 
octal  socket  for  optional  polar  relay  to  Key  transmitter, 
6WG  kever  lube.  Plug-in  discriminator  for  850  cycle  or 
other  shifts.  Cathode  ray  Or  dual  eye  indicator.  Auto-start 
control  system  optional,  prices  for  19"  rack  moumln. 
Model  ■%'*  with  dual  eye  $199.  Model  "I/'  with  C-  R.  tube 
indicator  $279.  Cabinet  Sit*  50 

ALLTROHIGS— HOWARD    CO. 
Box    13,    Boston ,    Mass.    02101-    TeL    617-742-0048 


UARN    RADfO 


Album  contains  three    12" 
LP's    ZVz    hr.    instruction 


THE  EASY  WAV! 

•  No  Books  To  Head 

•  No  Visual   Gimmicks 
To   Distract  You 

•  lust   Listen   And   Learn 

Based    on    modern    psychological 
techniques— This  course  will   lake 
you   beyond    13   w.p.fn.   in 
LESS    THAN    HALF   THE    TlMEf 

Also  available  on  magnetic  tape. 
See  your  dealer  now! 


EpSILON  r%]  RECORDS 


206   East  Front  Street,   Florence,  Colorado 


TUCO® 


350.00 


ENJOY 

ELECTRONICS 

WITH 
SOLID   STATE    POWER    SUPPLIES: 

PS6R:  0  Voll.  \""  ma  PreMslrin-fieitilatcd  Power  sup- 
ply BeeuluLiou   is   ±1%,    V   r\C    Board*   OpeE-Ead 

Aluminum    Chassis    far    maximum    cooling     $20-03 

PS6VR;    6    Volt   vartoblu    as    above,    ranging   from   %   to 

PS12VR:  12  Volt  variable  regulated  solid  state  Power 
Supply.  Adjustable  from  ft  to  12  Volts,  0.750  ma.  With 
separate  yu   Volt  unregulated  output  jack,   Internal  DC 

impedance    is   less   than    2    'Huns,    HtiUTJLATION    ±1% 

to    7  50   ma*    Metal    Chassis ,  —  - 

The  above  supplies  are  completely  manufactured,  ready 
to  wi,rk.  irh-al  for  circuit  development  engineers,  es- 
perijnenters.   ham   manufacturers,   and  battery  elimina- 

lion. 

CTA-1:  AUTOMATIC  CURVE  TRACER:  All  solid  State. 
Designed  to  be  used  with  any  DX.  Oscilloscope  to  ob- 
tain currcs  Tor  a  graphical  analysis  of  transistors  and 

all    diodes    and    r  rs    ,  * .  «  •  ,...,* *.-.». 

ANTENNA  RELAY;  WUT.  115  VAC,  with  insulated 
porcelain   standoff   terminals,   mounted  on    14      phenolic 

hoard.   Brand  New.  Boxed,  VEEY  SPECIAL  1    ,. 

2N696.  2N697,  2N705.  2X70G.   VHF.  T.L,  Moto.    .. 

2N708.   VHP   480    MC,    Silicon   NPN,   Fairciiild    

SF28S7/2N2386,    Field    Effect    Transistor,     (FET) 

P-Cliannel   Diffused  Planar  Silicon,   T.I :*  •  v 

—NTS— Silicon,  Power,  20  W,  5  Amp.  60  Volt 
iLnj-Thennisters,  Compensated,  400  Ohms  ..**.«.. 
Assorted  Silicon   SSener   Diodes,    *4    W,    &tnaU   glass,    all 

Voltages,    Assorted,    Motorola,   T.l v 

Bectifler    Mounting    Hardware    &    Mica    Kits    in    Plastic 
Boi   small   stud   to    10    W    .,,.. ....-#•••••-•-<--- 

Large  Stud  to  "  *'  W  ,«.*•*»♦..#•#**•*••*••*•*•*• 

Assorted    Precision    Miniature    Relays    ..,..* - 

Mylar    Croswer    Capacitors    for    Speakers,    etc.    non- 

. polarized  sul>-min.   All  are  50   V   "Astron/1   as  follows; 

|!i  mfd.  15tf;  .22  mf<L  U4l  .33  mfd.  17<J;  ,47  mfd. 
20#;  1.0  mfd-  22^;  2.0  mfd,  25<*:  6,0  mf(L  30*; 
8.0   mfd.    35c*.    D\T.C-   Dot  Transformers,   sub-sub-min. 

;Dot*ll,    Dot-20.    Dot-S»   AH   313,   Assorted    

cColl   Forms—  %*   Porctlaln   Variable    red   dot,    CTC 

#L65B     -•■."■• - .  *  -  -  -  ■  - -    - 

27  uh  RF  Molded  Chokes  "ACBC"  mb-min 

Write  for  Free  Goto  log 

TRANSISTORS     UNLIMITED 

462    Jericho   Turnpike,    Mifieola,    IX,   New   York    11501 
Minimum   Order   $300   Prepaid,    Postage    free   in   USA 


5*00 
1.00 
1.50 

4.50 

1.00 

3/1.00 

3/1.00 

.25 

.30 
4   5.00 

3  5  00 

,30 
12   1.00 
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GET     INSTANT    MONEY!! 

We  wont  your  surplus,  obsolete,  or  excess 
inventory  equipment,  components  and  p  Hi! 
Need  ground  and  air  communication  equip  r 
teletype,  all  GBCf  PRO,  ARC,  ARM — all  lest 
*t|yip.  What  have  you?  WE  PAY  TOP  DOL- 
LAR! We  make  deals— now.1  And  we  pay 
f. eight.  Tell  us  what  you  have — not  tomor- 
row— fodr.y/ 

COLOMBIA   ELECTRONICS — Dept.  7 

4365  W.  Pico  Blvd.,  Los  Angeles,  tah  90019 


>3T$f 


HAM    GEAR 


WHITE  HOW 
FOft  MONTHLY 

flyer; 


:,jy»     ELECTRONICS  r"*i. 

999 HOWARD  AVE-BURLINGAME,  CAL, 


FM    EQUIPMENT    SCHEMATIC    DIGEST 

A  comprehensive  collection  of  Motorola  schematic  di- 
agrams covering  low  band,  high  band  and  450  mc  equip* 
ment  manufactured  between  1949  and  1954.  Crystal 
formulas,  alignment  inttiuctions  and  a  wealth  of  technical 
data   Is    included    in   the  92   pages.  Price   (3.95 

TWO    WAY    RADIO    ENGINEERS 

1100  Tremont  Street,  Boston  20,  Massachusetts 


Interested  in  VHF? 


Then  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine,  It's  devoted  entirety  to 
serious  VHF  and  UHF  hamming.  It  contains 
atticles  by  well-known  and  capable  VHF'ers. 
All  who  want  to  improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 

The  VHPer 

Parks  Laboratories,   Rt  2,   Beaverton,   Oregon 


Send  check  or  money  order — Minimum  order  $2,50 
PLEASE  INCLUDE  AMPLE  POSTAGE—  Ex^ss  refunded 
Minimum   C0.D.    Order   $10,00  with   25%    Deposit 

R.  W.   ELECTRONICS,   INC. 

2244   SoLth  Michigan  Ave.  Dept,   66? 

Chicago,  Illinois  60616  Phone  CAIumet  5-1281 


GUARANTEED       RECONDITIONED 


NEW  TRANSMITTING 

TUBES 

2C39               $4.50 

221 

$1  95 

303 

$1.00 

2E26                 195 

227 

4.75 

809 

V  *  V  J 

2K25                 7.00 

304TH 

19,95 

810 

15.59 

2K54                 8.95 

304TL 

24  95 

813 

8,75 

2K55                 8-95 

VT127A 

3.01 

814 

O  ■  3  J 

W4                    ,95 

350B 

3.00 

R15 

2  50 

3C24/24G        3  01 

H!  434 

1500 

826 

4^ 21 

3E29                 6.95 

70  lA 

8  09 

B21 

12  95 

4E27                 6  95 

703 

1,95 

K29B 

6  9" 

4 -65 A                8  01 

800 

2,25 

F32A 

3.95 

FH21                  1.95 

mil 

.35 

836 

1.75 

616                      95 

P02 

4  95 

£60 

7  95 

35T                   295 

803 

4  95 

872 

3-95 

100TH               7  95 

R04/RK-20 

6  95 

6^61 

10,01 

VT  127A            4.50 

805 

4.53 

8C03 

4  95 

211                    1.03 

807 

1.00 

F020 

2,50 

88  MH  T0R0I0  COILS.  Excellent 

for  power  supplies. 

teletype. 

bandpass  filters. 

e'c. 

50<-  ea 

.  5/1.75 

G.R.   605B  SIGNAL  GENERATOR  9,5HC -^OMC 

$225  01 

FHULCRDS^   617F 

FERCENT  LIMIT   BRIDGE 

125.00 

KERR  RF  BRIDGE  B601   15KC  5MC 

175.00 

was  out  at  the  Fresno  DX  Convention  when 
I  received  my  airmail  copy  of  the  issue  and 
it  was  there  that  I  discovered  that  my  assist- 
ant had  "beefed  up"  the  article,  as  he  explained 
it  later*  so  it  would  have  more  impact.  Well 
it  certainly  had  impact.  I  flew  to  Washington 
and  explained  to  Admiral  Bruton  what  had 
happened  and  we  printed  an  apology  the  next 
month.  In  1958  the  Admiral  (then  FT  FA) 
and  I  had  a  good  laugh  over  the  incident 
when  he  came  to  a  party  thrown  for  me  in 
Paris.  The  article  did  create  quite  a  disturb- 
ance and  many  believe  it  had  something  to 
do  with  the  complete  change  in  N  ivy  policy 
on  ham  radio  which  followed  shortly  Until 
the  article  only  one  Naval  ship  hud  ever  been 
permitted  to  use  amateur  radio  ■  ,  ,  afterwards 
hundreds  were  authorized*  Now  vou  hear 
them  in  all  parts  of  the  world  boosting  the 
morale  of  the  operators  and  their  shipmates* 

I  left  CQ  three  years  later  and  non-pay- 
ment of  authors  was  an  important  contribut- 
ing factor.  When  I  decided  to  start  73  I  made 
it  a  firm  policy  that  all  articles  in  73  would 
be  paid  for  and  promptly.  They  have  been, 
t  pay  for  all  articles  in  73  when  I  accept 
them  and  this  can  be  up  to  a  year  before 
they  get  into  print.  At  CQ  the  published 
policy  was  to  pay  for  the  articles  when  they 
were  published,  but  I  found  that  it  often 
took  from  one  to  three  years  for  an  author  to 
<*et  paid  for  his  article  and  there  seemed  no 
excuse  for  this  when  we  were  making  a  profit 
in  six  figures  and  the  publisher  was  able  to 
retire  and  loaf  on  an  enormous  yacht.  I  got 
so  furious  at  that  and  other  things  like  it  that 
I  got  fired.  My  policy  of  paying  fast  and  well 
for  articles  has  resulted  in  73  getting  first 
choice  on  almost  everything  written  in  our 
fHd,  which  exphins  whv  73  has  the  new  de- 
velopments months  before  they  reach  the 
other  magazines  ,  .  «  and  why  all  of  the  top 
writers  in  our  fhld  write  for  73, 

Now,  about  that  chap  from  Germany.  Yep, 
we  had  one.  He  was  getting  discharged  from 
the  Army  and  wanted  to  work  for  73.  I  told 
him  we  would  give  him  a  chance  to  show 
what  he  could  do.  Apparently  the  Army 
taught  him  a  lot  of  interesting  things  on  how 
to  avoid  work  and  he  sure  didn't  get  on  with 
our  small  hard  working  stiff*  After  a  couple 
of  mouths  he  left  one  night  with  no  notice, 
leaving  behind  only  a  TV  set  with  more  pay- 
ments due  on  it  than  it  was  worth,  Pierre, 
F2BCX  who  roomed  with  him,  kept  up  the 
payments  for  him  for  a  few  weeks  until  it 
was  obvious  that  we  were  not  giing  to  hear 
from  him  and  the  set  was  turned  back  to  the 
store. 
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Every  now  and  then  I  hear  that  I've  been 
lying  about  the  ARRL,   but  no   one  is   ever 
explicit  about  what  Tve  said  that  is  a  lie.  Just 
recently  John  Huntoon  wrote  a  letter  to  the 
chairman   of  the  National  Convention   Com- 
mittee demanding  that  73  not  be  permitted 
to  exhibit.  He  threatened  removal  of  ARRL 
support  if  73   was   permitted   to   exhibit-   In 
this    letter   he    lists    28    instances    where    he 
claims  that  I  have  lied  in  my  editorials.  At 
long  last  I   had   something   definite    to   work 
with*   I   read  over  the  list   of   my  lies  with 
growing  won  den   I  read    them   all  a  second 
time.  This  was  incredible!  Not  one  single  one 
q!   those  28  instances  was  in  any  way  other 
than  completely  false.  I  sat  down  to  my  type- 
writer   and   wrote    an    answer    to    each    and 
every  one  of  Huntoon*s  charges  of  lies  and 
sent    this    formidable   document    to    the    Na- 
tional  Committee   Chairman,    asking   that   73 
be  permitted  to  exhibit   since  the  basis  for 
demanding  that  we  not  exhibit  was  entirely 
false.  Then,  figuring  that  others  might  be  in- 
terested in  this  whole  thing,  I  put  it  together 
into  a  booklet  ,  .  .  24  pages.  You  can  see  why 
I  don't  try  to  print  it  all  here.  Imagine  taking 
24  pages  of  the  magazine  for  something  like 
this?  Anyone   who   is   interested   in    the   real 
facts  and  an  expose  of  stupidity,  ARRL  lying, 
and  distortion  is  welcome  to  send  a  stamped 
envelope  for  a  copy  of  this  reprint-  Put  8tf  on 
the ,  envelope,  it  is  heavy. 

As  far  as  me  being  an  opportunist  „  .  . 
hmmm.  I  try  to  call  em  as  I  see  em  and  I 
refuse  to  sit  here  and  shut  up  when  someone 
or  some  group  is  doing  something  lousv  for 
ham  radio. 

$5  Reward 

While  most  of  the  radio  parts  distributors 
around  the  country  do  cany  73  on  their 
counters,  there  are  a  few  that  have  either 
not  gotten  the  word  or  else  have  resisted  our 
not  too  energetic  approaches.  Now,  if  you'd 
like  a  little  extra  money  in  the  mail  all  you 
have  to  do  is  scout  around  and  find  a  parts 
distributor  who  should  have  73  on  his  counter 
(but  doesn't),  talk  him  into  making  out  a  pur- 
chase order  for  ten  or  more  copies  a  month, 
and  send  us  the  order.  Well  send  you  a 
check  for  $5- 

If  the  distributor  gives  you  any  static  about 
handling  73  fust  point  out  that  73  is  the  fast- 
est growing  ham  magazine  in  the  world,  that 
it  runs  25-35  feature  articles  every  month, 
and  that  the  cover  price  is  50 tf  and  all  he  has 
to  pay  for  copies  sold  is  304,  and  nothing 
whatever  for  copies  not  sold.  Can  there  be  a 


$10  Tu 


net  ppd. 

»*}.A. 


BROAD     BAND     BALUN 

•  Fiat  in  the  amateur  bands 
from  3  to  30  Mcs.  *  FuN  legal  power  •  Fully 
weather  sealed  •  Matches  coax  to  antenna  or 
balanced  line.  •  Improves  efficiency  and  radia- 
tion pattern. 

Two    models,    1     to    1     or    4    to    1     impedance    ratio 
Size    1i/4"   OD   x   4"    long,    WL   4   ox. 

FUGLE  LABS  1835  Watchung  Ave.,  Plainfield,   N.J. 


r  1   ■   ■   1   ■    #    1 
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$5.95 
$5.95 
$5.95 


$5.95 
$9,95 

$1-49 


h    +    +**»#frfr    +    H 
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.......... 


lKppp«ap«p«appl 


$75.00 

$35,00 
$16.95 

$2.95 


T20   4*5,3    me   ARCS   transmitter 

T21    53-7    mc   ARCS    transmitter 

MD7    ARCS    plate    modulator 

Transformer    110V AC    primary,    12VAC   secondary* 

WW  SJ   III  |#  |M'11ll«»i*l1-»4tl4fll1  ----si-  —  t+lll  lltlt, *444l4«+i-44#if'iiiii 

ARX-6   transponder  less  tubes   1212  mc  **.*«* 

Navy  beam  filter  #68304  1020  cycles  {same  as 

FL8    but    more   elaborate 

T5419   signal  generator   (similar   to   H-P   614A) 

900  2100    mc ....„„. $395.00 

TS147D  signal   generator   8430-9660    mc    $195.00 

TS219  (Lavoie  239)   oscilloscope   10  cps  to  5  mc       $69.50 

^\  W  ■**  f*   m         I"   *  ?  L   U   I    U    ■  ■■!•■■■■■   ■  ■■■■■■r-  ■-■■■*<-•--- iPrrr--------»-n*T   ■!-*«<•  r * 

URC4   Handie   Talkie   good    for    120-130   mc 

240-260    mc    ...-. 

ID    59/APAH     Panadaptor 

R4A/ARR2  receiver  234-258  mc 
R26/ARC5  receiver  3-6  mc  with  automatic  selector 
mechanism  which  selects  any  of  6  pre-tuned  fre- 
quencies as  switch  makes  receiver  either  automatic 
or     mechanical .' $4,95 

TYPE  AN/ARN-6  RADIO  COMPASS 
EQUIPMENT: 

Receiver  R/101/ARN-6,    100-1750  kc  in  4  bonds, 

excellent    condition $34.50 

Loop   AS313-B,   excellent   condition    , $27-50 

Indicator    ID91B/ARN-6,    excellent   condition    $9.95 

Mounts   MT-273    or   MT-274,  excellent  condition    ....  $9.95 

Control    box    C-149A $15.00 

Manual  for  ARN-6,  handbook  of  operating  instruc- 
tions, general  installation  adjustment  plus  5  pages 
of  diagrams  and  schematics $3.50 

ARC  RADIO  EQUIPMENT: 

ARC   receiver   #R13B:   VHF,    105-135   mc $19.95 

ARC   transmitter   T366A:   28  volt   t>C,    160-132  mc  $24.95 

(J*  ™     I      UrTi  l»  V/  II     '     U    I      I    Wl  ■  ■  »  ■■tifiiiiiintriri^itfiM***"  **  *  +  *  »  ■"  *  #  i   *  »4i  ii*  **■■****  ■"**■!  *^    W      ■"   9     '    » 

D-10A   2SVDC   dynamotor   used   with    above   receiver  $5.00 
Controls:   C-18,   C-22,   C-37   and   C-984    ......   EACH  $7.50 


Na   COD's    Please. 

Remit    Full    Amount! 

With    Order, 

FOB   Pasadena, 

California. 


C&H  SALES  CO. 

2176  L  Colorado  St,  Pasadena,  Calif. 
Murray  1-7393 


AT  LAST!  ABSORPTION 

UHF  WAVEMETERS 

FOR  THE  AMATEUR 

Hand  calibrated  from  crystal  oscillators  by 
K1CLL  Now  you  can  find  the  432  and  1296 
mc  bands.  Know  the  frequency  of  your  dou- 
blers,  triplers  and  oscillators.  Don't  guess! 
VHF-2   140  to  355  mc        -ft  ?c    _  __,. 
UHF-1  350  to  675  mc        **./!>  eacn 
UHF-2  600  to  1100  mc      .■•  <  ,       .-- 

UHF-3  950  to  1400  mc     A"  tour  for  *35 

Hotsington  Research  Company 

Far  Otk  F«r«,  Pkoae  603-924-3030 
Ptterfcorougk,  N.  H.  03458 


JANUARY  \Hi 
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ALL  BAND  TRAP  ANTENNA  ! 


Reducai  Intcrfercncfc  and 
NoUe  ou  AM  Makes  Short 
Wavt  Receivers.  Makes  World 
Wide  Recent!  tin  Stronger. 
Clearer    on    All    Sands  I 


For  ALL  Amateur  Trans- 
mitters. Guaranteed  for  600 
Walts  AM  1200  SSB  PI- 
Nut  or  Link  Direct  Feed, 
Light,    Neat,    Weatherproof* 


tipleie  as  shown  mtal  length  lOf  tt.  with  96  fL.  of  72  ohm 
balanced  iwiiillnc,  lli-iitipact  rooide<i  reeonanl  traps,  (Wt  8 
ma,  ]*  x  5*  long).  You  just  tune  to  desired  band  for  heamllke 
result*.  Eateellent  for  ALL  world- wide  mhort-wiTe  recelfers  and 
amjitMir  transmitter*.  For  NOTICE  AND  ALL  CLASH  AHA- 
TEl'US:       NO  vTBA      TUNERS      OR      GADGETS      NEEDED  I 

h  I  in  1 1  macs  5  separate  antennas  with  excellent  performance 
cunranteed,  Incanspicuaus  for  Fussy  Neighborhoods!  NO  HAY- 
WIRE IfOL'SE  APPEARANCE1  It  AST  INSTALLATION! 
Cum  Diet*  Instructions. 

75-40-20-15-10   meter   bands.    Complete  .  .,  $15.95 

40-20-15*10   meter,   54-ft.    (beat  for  swl"i)    Complete  SI4.95 

SEND    ONLY    $3.00    (cash.    ck.f    mo)    and   par    postmnn    balance 
I'D  If    plus    potiiagu    on    arrival    or    tend    full    price    for    postpaid 
it-livery.    Complete    installation    &    technical    Instructions    fur- 
nished.  Free  information  on   many   other   160-6   meter   antennas, 

Arallable  only  from: 
WESTERN       RADIO     •     Dept.       A7-12     -      Kearney.      Nebraska 


CATALOG 


World's    "BEST   BUYS7 
in    GOVT.    SURPLUS 
Electronic    Equipment 


FULL   OF   TOP    QUALITY    ITEMS  -  Transmitters, 

Receivers,  Power  Supplies,  Inverters,  Microphones, 

Frffenr    Meters,    Cable,    Keyers,    Phones,    Antennas, 

Chokes,  Dynamotors,  Blowers,  Switches,  Test  Equip* 

merit.     Headsets,     Amplifiers,     Indicators,     Handsets, 

Converters,  Control  Boxes,  6fc,  etc.  SEND  25*'  (stamps 

or  coin]   for  CATALOG   and    receive   50*/   CREDIT   on 

your   order.   Address    Dept,   73 


FAIR    RADIO    SALES 

P.O.  Box  1105  ■   LIMA,   OHIO   •  45802 


EX 


TS738    UPM11A   8.5-!M>Kmc  with   most  accessories 
WEC0  GS16741   Kn   fiystan  Coniput         .librator    . 
Bnll.-mtfne  300  AC   VTVM   in    lij   inch   ftuck  pant]    . 
Lambda  28  Elect.    It^iihini   LaU   l'n\u«r  Supply    ... 
APA9  Control   for  switching  TNX28, 12  0,130 ,131    . 
T61A/AXT2  TV  Xiutr  w/ Video  &  tiym:   Mdiiuiatoffl    .NKW   19 
RT82/APX6  makes  1215mc  xceivr,  S*e  Oct-Nov  CQ.    .NEW  23 
Alum,  Cabinet.  5?"  Wtfli.  Sloping  pant  I  ahave;  floor  hi*  low 
desk  shelf.  Castors.  Ifrnr  door.  llOVBUcy  wbaust  ran   .UK  75 
UPH8  Teats  APX6.  2T  Tribes.   ID  Diodes,  For  CO  c>\    .CD   H 
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TS72G    UPMS  Same  as  above  hut  reconditioned  rw 
Complete  Manual  for  TS720/UFM8.  Postpaid    ... 
E105/ARR15  Colllm  receiver  with  schematic   .... 
Rcflectomtter  grWtt  Bridge  w/meter.   30- 1  000   mc 
VARIAC  Tfpo  W5.  120  Volt  7.8  Anrp  50-60  cycle 
VARIAC  Typo  W2.    120  Volt  3.1  Amp  50-60  crele   .NEW     8 
UTC   H95  Pri-lMVeOcj.Sec-tira   ©l2Volts2.5Ampa   .NEW     4 
UTC  HIT  Choke.   lOH@300ma.  32  00  Volte  working   .NEW 
UTC  K21  Audio.  15K  in-80K  out  10Ucy-20Kc  200  mw  NKW 
2inl    Audio   Driver!  1.5 :l)&0'pnt( 2.88:1  J Xformer    ..NEW 
Scope  X farmer   19IiOV@3marfi  Fil  wiiHlliig^.GOcycle   .NKW 
RT18/ARG1    I00-15emc  Xceivr.   W/tuhw  &  stal    ..FAIR  14 
T465/ALT7  Xmittr  168-352mc  W/2-fUGls.lOOWont    ,LN  22 
T465/ALT7    Schematic  pp   1.00    T465/ALT7    Manual   np     2 
Tube  Type   6161  w /connectors. 6-'   Watts  to  2000mc   ,  .r         7 
ID162A    APS31  with  5"  CUT.  Junction  Box  &  Cable  .EX     8 
SN12B/APA16   Sync  for  APS3(*&ABS.W/29    tubes    .NEW  14 
TACAN   Modulator  Z-lOf  for  BT220/ARN21  w/tubes   .EX     6 
Set  o!  120  Xtalt  Type  FT243  5675  thra  S650Kc  . .120/18 
CU119A  Coupler   13  one-tube  amplifiers  w/tnbes  ...FATIl    8 
Rt. Angle  Drive  w / Gears  ft  Universal.   *4"  shaft   ....EX  3/5 
RT193/APS31  Wiring  Fame^  with  CnntiMors NEW 
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.     \**      nMI  UCM  Mississippi, 

Prices:   FOB  Boy  Saint  Louts.  Terms:    Not,  Cosh. 


better  deal  than  that?  Nothing  to  lose  in  any 
case,  and  73  is  an  excellent  thawing  card  for 
his  store.  For  some  reason  I  am  completely 
at  a  loss  to  explain  fellows  will  drive  miles 
looking  iur  a  copy  of  73  every  month,  hut 
they  somehow  don't  get  around  to  subscribing. 
It's  weird,  but  it  does  bring  traffic  into  radio 
stores,  so  why  fight   ham  nature? 

W2NSD  joins  ARRI/s  SS  troops 

IVe  been  trying  to  remember  back  to  just 
how  this  whole  harrowing  thing  stinted  and 
I  don't  remember.  I  get  such  laughing  His 
when  I  read  QST  that  I  know  it  couldn't  have 
been  anything  in  there  that  did  it  .  .  .  but 
somehow,  for  the  first  time  in  several  years, 
I  found  myself  sitting  there  operating  in  the 
Sweepstakes  Contest. 

Along  about  Thursday  I  got  to  brooding 
over  it  and  on  some  subconscious  level  must 
have  thought  that  I  would  give  it  a  try,  I 
think  I  expected  to  give  up  after  meeting 
with  frustration  as  I  have  in  the  last  few  VHF 
contests.  I  remember  the  last  CQ  VHF  con- 
test I  tried.  By  the  end  of  about  three  hours 
I  found  only  about  three  chaps  making  any 
effort  to  have  a  go  at  it.  What  possible  fun 
is  it  to  beat  three  fellows? 

On  Friday  I  galvanized  into  action  and 
spent  a  good  deal  of  the  day  bumbling  about 
the  yard  trying  to  put  up  a  simple  stupid 
dipole  for  80  meters  so  I  would  at  least  be 
on  two  bands  for  the  damned  contest.  I  fi£r 
ured  my  twenty  meter  three  element  beam 
would  handle  that  band  OK>  but  I  had  to 
have  some  place  to  operate  when  20  closed 
for  the  evenings. 

I  used  to  throw  dipoles  up  in  the  trees  and 
work  out  all  over  the  world.  This  time  I  de- 
cided to  put  up  a  sagging  dipole  .  .  ,  known 
as  an  inverted  vee5  with  the  center  tied  to 
the  70  foot  tower.  Several  hours  later  I 
dragged  myself  back  in  the  house  to  rest  my 
weary  legs  (I  had  to  climb  the  bottom  30 
foot  section  several  times),  my  weary  arms 
(have  you  ever  cranked  one  of  those  towers 
down  and  back  up  again?),  and  nursed  the 
big  gash  in  my  head  which  I  sustained  at  the 
50  foot  level  when  I  climbed  into  a  tower 
lock  without  looking.  I  cranked  the  tower 
down  because  I  was  afraid  to  climb  that 
skinny  little  top  section  which  was  flapping 
around  up  there. 

What  was  left  of  me  collapsed  into  the 
chair  by  the  rig  and  I  eagerly  tuned  up  on 
SO  to  see  what  my  new  antenna  would  do* 
What  it  did  was  not  tune  up.  Oi<  After  a  bit 
of  checking  I  found  that  it  resonated  nicely 
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:ibout  4500  kc.  I  should  have  cut  a  new  one 
instead  of  digging  out  thai  mess  coiled  up  in 
the  barn  and  spending  all  clay  getting  it  up. 
It  didn't  take  long,  once  I  managed  to  get 
back  on  my  feet  again,  to  dangle  some  extra 
wires  from  the  ends  and  bring  it  down  to  the 
3and- 

Saturday  morning  I  made  up  some  log 
sheets,  laid  in  a  stock  of  hamburger  and 
Metrical,  unplugged  the  phone,  and  took  a 
luick  look  at  the  rules.  After  taking  care  of 
Tiy  days*  mail  and  chatting  about  an  hour  on 
rwenty  with  friends  in  Europe  I  grabbed  for 
i  couple  hours  sleep  so  I  would  be  fresh  for 
he  contest.  I  think  I  spent  most  of  the  sleep- 
rig  time  thii iking  about  the  contest- 
It  seems  that  we  can  operate  for  any  24 
hours  of  the  30  hour  contest  period.  I  de- 
cided to  get  some  sleep  Sunday  morning  from 
1-8,  which  is  usually  the  slackest  period  of  a 
contest,  plus  a  half  hour  Saturday  night  so  I 
Dould  watch  "Get  Smart"  on  tv  and  an  hour 
Sunday  night  to  watch  Perry  Mason.  No  use 
missing  those  shows  if  I  don't  have  to.  I  don't 
Aatch  anything  else  except  Dick  Van  Dyke, 
;o  missing  them  would  louse  up  two  thirds  of 
ny  weekly  watching.  On  the  other  hand  T 
have  managed  to  miss  all  of  them  many  times 
mth  no  noticeable  ill  effects  other  than  a 
flight  increase  in  the  sourness  of  my  disposi- 
ion. 

Let's  see,  twenty-four  hours  at  sixty  min- 
ites  per  hour  is  1440  minutes  for  the  contest, 
[f  I  can  make  one  contact  per  minute  I  can 
nake  almost  1500  QSOY  Then  I  got  to 
brooding  over  that  incredibly  ridiculous  mes- 
sage that  ARRL  savs  we  have  to  exchange, 
rhis   includes  such  important  information   as 

:he  vear  of  mv  first  amateur  license  and  mv 

-  * 

birthday  and  month.  Good  grief!  I  timed  a 
Tansmission  of  the  whole  message  ■  .  .  hrnmm, 
wenty  seconds  if  I  give  it  fast,  and  chances 
ire  that  many  ops  will  ask  for  a  repeat  of 
3 arts  if  it  doesn't  come  rather  slowly.  Allow- 
n g  time  for  establishing  a  contact,  I  could 
;ee  that  one  per  minute  would  only  be  possi- 
>le  with  expert  ops. 

More  of  my  resting  time  was  spent  in 
grumbling  to  myself  over  this  crumby  situa- 
ion.  The  object  of  the  contest  seems  to  be  to 
nake  as  manv  contacts  in  as  manv  ARRL 
sections  in  a  given  period  of  time  as  possible. 
So  why  the  molasses?  Why  not  exchange  calls 
ind  sections  and  let  it  go  at  that?  The  SS 
jsed  to  be  simpler.  I  remember  the  first  one 
[  tried  back  in  1941.  The  little  bronze  medal 
[  won  that  vear  is  still  around.  The  next  con- 
'est  wasn't  until  after  the  war,  in  1946.  I  won 
Lhis  one  for  my  section  also.  The  contest  was 


RITCO    BUYS    SELLS    SWAPS 

(Dun  on  J  Brad  sheet  Rated} 

R445/ARN30  Tunable  VHF  receiver,  1Q8-T35  mc 
late    type    like    ARCS.    Good    operating   with    sche- 

mntir  $26.50 

SRT14  Synthesizer  units  6,  8,  9,  10,  11  A,  11B,  11 C 

New   less   tubes    ,-..■.*.* each   $8.00 

Any   3   or    more,  each  $6,50 

SRT14  Synthesizer  schematics each  $0.50 

Set  of  14 $3,00 

WANTED:  We  buy  and  pay  freight  .  .  .  Many  items, 
ARC,  PRC,  GRC,  TRC/ARN,  618,  51V,  SIX,  171, 
resteers,  Collins,  Bendix,  Military,  commercial  .  ,  . 
Others,  others  .  .  .  Write  or  call  COLLECT  day 
or  night. 

RITCO  ELECTRONICS 

FOB  156,  Annandale,  Virginia  Phone  703-560-5460 


<Tg^  PRECISION 

MOLDED   DEPOSITED 
ICARBOFILM 


SaJe  of  over  one  million  \%  precision  resistors-  made  hy  IRC 
Texas  &  Electro,  Offering  those  MIL-OHM  resistance  volues 
in  stock  Only*  Minimum  order  $4.00  shipped  prepaid . 


TYPE 


RN60B 
RN65B 
RN70B 


WATT 


1-24 


25-99 


c 


100 


500 


#il  _J 


STANDARD  PRECISION  RESISTORS 

your  beat  resistor  VALUE  today  I  — -^ 


SEND  YOUR  ORDERS  TO    fll^CD    LAWRENCE,  MASS. 


TO   START  THE  YEAR   RIGHT 

NOT  A  HANG-OVER! 


HEIN2E 
BLOWER 


EFJ 

154-1 

EFJ 
154-11 

EFJ 
50F30 

CARDWELL 


JFO 
JMC18C1 

RFC 
HFC 

T0R01D 


35W4 


Sgilirrp]  <";is<k  llmnr.  100  cfm,  115  t 
60  r\\  .5  amp,  8000  nrm.  lifted,  good 
guaranteed, 

12  to  244  nimf,  2000  \\  BRAND  NEW. 


to  38  mmf,  4500  v  variable  capari- 
BEAKD  NEW. 

R  to  52  mmf.  3000  v  variable  capaci- 
tor, BRANH  XEW. 

8  to  7Ti  mmf.  3 Hon  t  variable  capaci- 
tor.   KRAMt    NOT? 

to    12    tftmf,   piston   type,    neutraliz- 
ing. Tike  out,  good. 

mh,    100   mat   3   pkr  fcrrite  core 
on    *4"  taikelittf.   NEW, 

2%  mh,  100  mn.  4  pte  on  %"  ce- 
ramic,  BRAND   NEW, 

2  22  mh  windings  on  1"  OD,  %*  ID, 
Vj"  deep  core.  Wire  In  series  for  SS 
mh     Nhvv 

MULLARD  TUBES-AII  American  types 
■  <*   each.    1    ?2„.^0;  each, 

4/(3.20;  12  BAG  704  each,  4/$2  : 
C  ^irli  sr,. 


$5.00 


$3  each 
4/51150 

$2.25  each 
4/58.50 

$2  each 
4/$7.5D 

$1-75 
4/$6.50 

69c 
3/51.95 

29c 
4/51.10 

39<! 
3/$l,10 

45* 
4/5160 


AN    orders  in   etmwmey    shipped   same  day   recent- d.    For 

CjOODlfc"  sheet,  send  mlt  addressed  stamped  envelope. 
PLEASE.  PLEASE  Include  *ii  nt  postage  and  insurance.  Any 
excess  refunded  with  order. 

B   C   Electronics 

Tdc  phone  312  CAIumet  5-2235 
2333  S.   Michigan  Avenue  Chicago,   Illinois  60616 
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VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc, 

Write  for  literature. 
Send    for  a  sample  copy  of  the  VHF'er,  the 
only     magazine    for    VHF    and    UHF    hams. 

Parks  Electronics,  Rt.  2,  Beaverton,  Oregon 


*TW0-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY.  MO. 


2  METER   NON-DIRECTIONAL  ANTENNA 


2M  Can-ex 

A  rufgad  untwm*  for  1  malar  ■ 
that  flU  fin  mora  fain  and 
better  oorer*«»  than  a  dlpol*\ 
Th#  Con  ex  wUl  wtthtUnd  rales 
In  oicesi  of  LpO  mph.  Perfect 
for  local  neti.  Ad  an  taunt  ©Terr 
VUW  ham  cao  afford  and  ihould 
hare  for  local  oonUett.  IfounU 
for  either  wttotl  or  horizontal 
polarization*.  Can  bo  used  with 
52  ohm  coax  or  parallel  feed 
line. 


$8.95pPd  in  continental  USA 

ELL-CONN  PRODUCTS 

Box  83,  Ellington,  Conn.  06029 


VHF 


ANTENNA 
HANDBOOK 


KSIKX 
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Trnufi* 
PJ'JUululrf 
PHek  Kiltrdw 
lUcfcfiit 

CyMiHHtil  F*Fati!?i 
PrjcLlcil  AnlcniM 

Cc*tUl*UI*fl 

fllntalUMI 

ealtrnv 
Cnaimrclli 
[4*tp  T.*n! 


f  il«H  *(*•!* 

Mil 

tMim 
urn 

««  Lucfta 

Tumi  lie 

■  raid.Ti^i 

Jl-  Special 

Pi>  «rfte  Afcijrti 

BMMbi 

CiKulirljr roUricttf 
MtflWittii 

n»rii 

Emi  I  Mm 

CircitEw  Qitif 

TrJMfflJiiJ«|  Itu 
An  bout 


The  VHF  Antenna  Handbook 


The  VHF  Antenna  Handbook  ii  your  complete  guide 
to  VHF  and  UHF  antennas,  Thil  outstanding  book 
is  by  Jim  Kyle  K5JKX,  one  of  the  putttonding  tech- 
nical author  in  the  electronics  field.  The  VHF  An- 
tenna Handbook  covert  complete  theory  ond  all 
practical  detail*  for  every  type  of  VHF  and  UHF 
antennas.  A  special  feature  is  the  commercial  an* 
tenna  catalog  section.  II  you're  interested  in  VHF, 
you  ihould  have  this  book.     Price  is  $2  from 
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rugged  then,  running  for  66  hours  over  two 
weekends  with  40  hours  of  operating  per- 
mitted. 

My  mind  went  back  to  1951  when  I  oper- 
ated the  first  weekend  at  W2NSD/8  out  in 
Ohio,  where  I  was  working.  During  the  next 
few  days  my  new  call  came  and,  while  visit- 
ing New  York  the  next  weekend,  I  operated 
from  there  as  W8NSD/2*  The  scores  for  both 
weekends  were  formidable,  but  not  enough 
to  win  in  those  hotly  contested  sections, 

The  flag  dropped  at  4  pm  and  I  charged 
into  the  QRM  on  twenty.  Friend,  you  have 
never  heard  anything  like  that  in  your  life.  I 
tuned  from  one  end  of  twenty  to  the  other 
looking  for  the  slightest  crack  in  the  barrage 
of  signals  to  slip  myself  into.  There  wasn't 
any  place  at  all.  The  signals  were  every  hun- 
dred cycles  right  on  through  the  band  and 
who  knows  how  deep?  They  were  all  very 
loud,  It  was  even  worse  than  the  mess 
1S9WNV  made  out  of  the  band  when  he 
turned  up  on  Spratly  Island  for  a  couple  days 
and  the  DX  boys  knew  they  had  to  work  him 
or  forever  lose  their  position  on  the  DX  lists 

Sam,  W1FZJ,  has  always  said  that  the  way 
to  do  well  in  the  SS  contest  is  to  have  such 
a  strong  signal  that  everyone  conies  to  you. 
In  the  past  I  had  always  had  to  fight  for 
every  contact,  jumping  around  the  band  and 
waiting  for  other  fellows  to  finish  their  con- 
tacts so  I  could  exchange  with  them.  This 
time,  once  I  got  started,  I  found  that  my 
signal  was  commanding  enough  so  that  I 
never  had  to  move  .  ,  ,  for  hours  at  a  time  and 
that  indeed  everyone  did  come  to  me.  Many 
times  when  I  finished  with  one  station  there 
would  be  five  or  ten  calling  me  at  once  on  the 
frequency.  Boy,  could  I  have  worked  a  lot  of 
stations  if  I  hadn't  had  to  go  through  those 
long  complicated  exchanges. 

Though  I  knew  that  I  had  a  fair  signal  on 
twenty,  I  wasn't  sure  it  was  good  enough  to 
stand  out  the  way  it  apparently  did.  And  I 
had  no  idea  of  how  I  would  do  on  75.  I  had 
figured  that  I  would  get  my  sections  on  20 
and  my  contacts  on  75,  It  worked  out  the 
other  way  around,  Alaska,  Hawaii  and  Canal 
Zone  all  called  me  on  751  Plus  I  worked  most 
of  the  sections  down  there,  with  very  few 
exclusively  on  twenty.  My  contacts  were  split 
about  50/50  though, 

A  study  of  last  year's  results  showed  that 
the  top  man  had  made  733  contacts,  Perhaps 
you  can  understand  my  enthusiasm  when  I 
passed  that  figure  with  three  hours  left  to  go. 
As  the  end  neared  I  reached  850  contacts  and 
decided  to  stop  there  even  though  I  had 
some  time  left   and  there   were  still  stations 
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LIBERTY  ELECTRONICS  WANTS  TO  BUY  FOR  CASH 


Electron  tubes  and 
semiconductors 

Most  any  type  or  quantity 

Receiving,  transmitting,  special 

purpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate 

offer  in  cash. 


Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6,  7,  8,  10,  19,  26,  27,  46 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications:  AN/TRC 

Receivers:  AN/APR-9,  13,  R-388A,  R-274,  R-390A,  R-391,  etc. 

Indicators:  ID-250,  251,  387,  257 A,  etc. 

Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN/A  RIM 4,  59,  67,  70 

AN/APS-42,  81 

AN/APN 
Also:  Tektronix  and  Hewlett  Packard  scopes 


Liberty  Electronics 


548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


calling  me.  Though  I  didn't  hear  anyone  with 
a  score  anywhere  near  that  high,  I  suppose 
there  are  some  chaps  that  will  beat  me  out 
for  the  top  honors,  As  I  say,  I  didn't  tune 
much.  It  is  quite  possible  that  the  other  top 
men  did  as  I  did  and  we  mav  never  have 
even   worked  each  other. 

In  retrospect  I  don't  think  I  could  do  a  lot 
better  than  I  did.  I  did  waste  some  of  those 
1440  minutes,  I  admit.  Things  like  going  to 
the  bathroom,  frying  a  quick  hamburger,  let- 
ting the  dog  in  and  out  a  dozen  limes  or  so, 
short  stretches,  shooing  away  visitors,  chang- 
ing bauds,  new  fuses,  etc* 

Though  I  never  sought  sections,  letting 
them  come  to  me,  I  did  end  up  with  73  of 
them.  Only  VE6  and  VE8  never  came  to  me 
.  ,  .  drat.  It  would  have  been  nice  to  have 
worked  all  sections  too. 

Does  it  help  to  be  well  known?  Not  really, 
for  though  every  now  and  then  someone 
would  say  hello  Wayne  to  me,  it  frequently 
was  followed  by  several  precious  seconds  of 
compliments  on  the  magazine  .  .  *  which  I 
hastily  agree  are  not  at  all  unwelcome  under 
normal  circumstances  .  .  .  and  requests  that  I 
keep  up  my  fight  for  what  I  believe  is  right. 

The  factor  that  will  probably  put  many 
stations  ahead  of  me  is  the  power  multiplier. 


We  all  used  to  laugh  every  year  when  the 
SS  results  were  published  and  there  were  all 
those  pp-lOOTH  rigs  being  run  at  90  watts 
input.  This  wasn't  so  funny  back  in  1947 
when  I  made  a  determined  effort  to  do  well 
and  ended  up  with  one  of  the  top  scores,  only 
to  find  myself  down  to  about  fourth  place  in 
the  country  after  application  of  the  low 
power  multiplier.  The  chap  that  won  was  put- 
ting in  a  signal  that  was  stronger  than  a  well 
known  ham  near  him  who  runs  5  kw  and  a 
rhombic.  I  shudder  to  think  what  he  was 
using  for  an  amplifier.  The  power  multiplier 
makes  embarrassed  liars  out  of  most  winners 
...  but  if  they  don't  lie  about  the  power  they 
don't  win  and  it  is  that  simple.  I  do  not  be- 
lieve that  there  is  any  way  to  run  up  a  high 
score  without  using  high  power. 

Except  for  a  monumental  case  of  writers' 
cramp  (34  pages  of  logs)  and  a  loss  of  ability 
to  focus  my  eyes  which  was  probably  brought 
on  by  a  slight  stroke  when  someone  tried  to 
get  my  frequency  away  from  me  .  ,  ,  an 
affliction  which  has  since  cleared  up,  as  did  my 
frequency  when  I  called  CQ  contest  for  three 
minutes.  .  *  *  I  managed  to  survive  the  ordeal 
fairly  well.  I  in  not  sure,  I  may  even  have 
had  fun, 

.  .  .  Wayne 
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Why  slave  for  that  wallpaper 


Buy   these   certificates    to    dress    up    your    shack 
proud  of  the  effort  it  took  to  earn  the  money  to  be 


I 


able   to   afford   them. 

|  The   CHC   Certificate 

■ 

J  The  Certificate  Haters  Certificate  Is  available  to  any  i 
ham   with    $1    who   submits  a   signed   statement  that  | 


i 


! 


he    has    never    been    awarded    any   other   certificates  S 
and  that  he  will  hate  any  that  he  happens  to  get  1 


i 


f 


Countries  for  DXDC. 
Greece 


|  Afghanistan 
?  Albania 
i  Algeria 

*  Argentina 
|  Australia 
s  Austria 

Belgium 

•  Bolivia 
I  Brazil 

s  Bulgaria 
I  Surma 

•  Burundi 
Byelorussian  S.S.R. 

*  Cambodia 
Cameroon 

I  Canada 


Guatemala 

Guinea 

Haiti 

Honduras 

Hungary 

Iceland 

India 

Indonesia 

Iran 

Iraq 

Iceland 

Israel 

Italy 

Ivory  Coast 


Jamaica 
central  African  Rep.    Japan 

Jordan 


i  Ceylon 

[  Chad 

|  Chile 

China 


Kenya 

Kuwait 

Laos 

Lebanon 

Liberia 


.  Colombia 

I  Congo  (Brazzaville) 

|  Congo  (Leopofdvillo)    Libya 

Luxembourg 


I  Costa  Rica 

I  Cuba 

I  Cyprus 

{  Czechoslovakia 

Dahomey 
i  Denmark 

Dominican  Rep, 
I  Ecuador 
|  El  Salvador 

Ethiopia 

Finland 

France 


I 

Gabon 
I  Ghana 


Malagasy  Rep. 

Malaysia 

Mali 

Mauritania 

Mexico 

Mongolia 

Morocco 

Nepal 

Netherlands 

New  Zealand 

Nicaragua 

Niger 

Nigeria 


Members  of  UN. 

Ncr.vay 

Pakistan 

Panama 

Paraguay 

Peru 

Philippines 

Poland 

Portugal 

Rumania 

Rwanda 

Saudi  Arabia 

Senegal 

Sierra  Leone 

Somalia 

South  Africa 

Spain 

Sudan 

Sweden 

Syria 

Tanganyika  and 

Zanzibar,  United 

Republic  of 
Thailand 
Togo 

Trinidad  and  Tobago 
Tunisia 
Turkey 
Uganda 
Ukrainian  S.S.R. 

United  Arab  Republic 
United  Kingdom 
United  States 
Upper  Votta 
Uruguay 
Venezuela 
Yemen 
Yugoslavia 


: 


in  the  future.  f 

The   WAAS   Certificate 

I  The  Worked  Almost  All  States  Certificate  is  available 
to  hams  who  have  proof  of  contact  with  49  states. 
It  takes  almost  as  much  effort  to  work  49  as  50. 
Why  should  this  work  go  unrewarded?  Send  the  49  J 
QSL's  in  statabetical  order  or  a  statement  signed  | 
|  by  two  responsible  radio  club  officials  that  they've  | 
1  seen  the  49,  along  with  a  note  of  the  missing  state,  f 
J  Mode  stickers  for  CW(  AM,  SSB,  RTTY,  band  stickers    ' 

and   stickers  for  all   contacts    made  within   one   year 
I  are  available  for  $1   extra  for  each  sticker. 

I  The    DXDC   Certificate 

J  Everyone  knows  that  this  matter  of  "countries"  is  I 
|  ridiculous.  The  DX  Decade  Certificate  requires  con-  ' 
I  tacts  with  ten  countries  (defined  as  members  of  the 
1  UN;  too  bad,  Switzerland,  Communist  China,  etc  J. 
j  Some  regulations  and  endorsements  as  the  WAAS 
j  Certificate  above.  There  are  no  stickers  for  more 
1  than  ten  countries, 


i 

! 

D 


I  The   RRCC   Certificate 

]  If  you're  a  Real  Rag  Chewer,  you  can  keep  it  going  = 
for  at  least  six  hours*  This  certificate  is  for  hams  ' 
who  have  had  a  single  two  station  contact  going  j 
for  six  hours  with  no  interruptions.  Include  signed  • 
stater.. ent  to  that  effect,  I 

Each  certificate  application  must  include  $1    to  help  j 
cover  the  costs  of  administering  the  program,  etc.       j 

I  73  Magazine    Peterborough,  N.H.  03458  f 


+  Price- — $2  p*f  25  words  for  nort-  com  mere  \o\  exit;  $5  per  25 
word 5  for  business  ventures.  No  display  odf  or  agency  dis- 
count.   Include  your  check  with   order. 

it  Type  copy,  Phrase  and  punctuate  exactly  at  you  wish  it  to 
appear.    No  all-capital    ads. 

if  We  will  be  the  judge  of  suitability  of  ods.  Out  responsibil- 
ity   for   errors    extends    only    to    printing    a    correct   ad    In    a 

later    issue. 

it   For  $1    extra  we  can  maintain  a  reply  box  for  yoU- 

it  We  cannot  check  into  each  advertiser,  to  Caveat  Emptor  .  .  . 


TOOOOBES,      TRANSMITTING-SPECIAL      PURPOSE. 

New   boxed,   guaranteed    ,    ,    .    6CW4-$L40,  6146-$2.55, 
417A-$3.95,  826-?6,00,  6360-$3.45  .  *  .  Free  catalog  .   .   . 

Vanbar  dist,  Box  444X,  Stirling,   N.J*   07980. 


PRINTED  CIRCUIT  materials*  Three  sample  pieces  and 
details.  One  dollar*  Betty  Lou  Nolin,  35  Arbor  Drive, 
New  Hartford,  N.Y.  13413. 


ART'S  QSL'S  Samples  10 f.  Art  Bliss,  1829  N.  Catalina 
St.,  Burbank,  California* 


CONVERTERS  $10  and  up.  World's  largest  selection  of 
frequencies.  Ham  TV  vidicon  cameras  and  parts  at  low 
factory-direct  prices.  See  them  all  now  in  our  full 
page  ad  in  this  issue.  Vanguard  Labs,  196-23  Jamaica 
Ave.,  Mollis,  N.Y.  11423. 


GIANT  20th  ANNIVERSARY  CATALOG.  Increase  your 
product  category,  TV  cameras,  electronic  equipment, 
kits,  Hi-Fi,  components-  Free  copy.  Denson  Electronics, 
Rockville,  Conn. 


TELETYPE  TEST  SET  I-1S3C.  Government  rebuilt. 
still  crated*  Tests  RTTY  transmitters,  converters, 
relays.  $14.95  each,  two  for  $27.40,  FP  O.  B.  Harris- 
burg,  Pa.  Satisfaction  guaranteed.  Telemethods  In- 
ternational,  3075  E.    123rd   Street,   Cleveland,   Ohio 

IT'S  SUPERCALIFRAGILISTTCEXPIALIDOCIOUS: 

Free  new  catalog  of  etched  circuit  boards,  radio  books 
and  information  on  Kit-of -the  Month  Club.  Leader 
Enterprises,  Box   4471B-KH,  Los  Angeles,  Calif.   00044, 

WE   WILL  PAY  CASH:   Wanted,   popular,   late   model 

unmodified   amateur   equipment    Highest   prices   paid 

for  clean,  good  operating  gear.  Write  Graham  Radio, 
Dept.   10.  Reading,  Massachusetts. 

CLOSEOUT  discontinued  full  size  beam,  new  IV  and 
1"  aluminum.  Three  element  20  meter,  $22,  Two  ele- 
ment, 516.  Three  elements  on  15  meters,  $16,  two  ele- 
ments, $12.  Express  collect  shipment  Gotham,  1805 
Purdy,  Dept.  73,  Miami  Beach,  Fla. 

^ ^    ii  mn  — 

ARE  YOU  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  fully  guaranteed  used  unit?  Let 
us  convince  you  -with  a  specific  quote  that  will  really 
save    you   money.   Graham    Radio,   Dept    10,    Reading. 

Massachusetts. 
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iLOBAL  WRIST  WATCHES-  Feature  24  hour  world 
ime  conversion.  Free  brochure.  Mention  73,  Nor dl unci. 
635  West  Irving  Park,  Chicago,  Illinois  60634. 

UNAVERTERS!  Transistor  6-1  tuning  calibrated  con- 
erters  for  AM-CW-SSB!  Half  a  mobile  station  $19.95- 
24,951  Sensitive,  selective,  tunable  BFO!  Marine,  amn- 
^ur,  SW  bands!  Herbert  Salch  and  CoM  Woodsboro, 
'exas. 


tEATH  MARAUDER,  Hallicrafters  SX-111.  Both  for 
450  or  will  sell  separately.  J.  MicWin  WA2WPN,  2282 
ironx  Park  East,   New   York,  N.Y,   10467. 


kLTERNATOR  UNITS  Lcece  NeviUe  100  amp,  14  v 
nd  7  v.  $55  each.  K6PDR,  26107  Delos  Drive,  Tor- 
ance,  California,  phone  day  679-8711  ex  22716.  night 
26-2711. 


■IODEL  15  complete  with  table.  Ailtroiiics  TU  mod?l 
[,  Kleinschmidt  typing  reperforator  model  AK/GGC-3. 
:iCPX,   617-862-2443,   Lexington,   Mass. 

, 

'TCTORIAL  STUDY  in  electrical  theory  and  basic 
adio  communication  for  the  amateur.  Understanding 
hrough  visualization.  Free  details,  Dwight  Cross, 
212A  Lynch  Street,  St.  Louis.  Mo,  63118. 


OUTHERN  COUNTIES  ARA  (N.J.)  will  hold  its  an- 
nual installation  dinner  on  Friday  evening,  January 
4  at  Copsey's  Restaurant  on  the  White  Horse  Pike, 
kbseeon,  N.J.  All  hams,  wives  and  those  interested  in 
mateur  radio  are  welcome  to  attend.  Details  from 
£2SOX,  2217  Cornwall  Ave.,  Northfieldt  N.J. 


5STATE  SALE:  Reasonable  offers.  SX-100,  HT-40, 
iX-140,  Twoer  and  AC/DC  supply,  HB  2  m  transmitter 
nd  receiver,  precise  model  300  scope,  Eico  model 
66  tube  tester,  BC-221T  frequency  meter  and  RT- 
8/ARC-l.  Contact  Mrs.  R.  L.  (Sue)  MeDougal,  1690 
Zountry  Club  Drive,  Marion,  Iowa  52302, 


00  2C39's  and  3CX100A5's.  Pull  outs  and  unchecked. 
^rade  all  or  part  for  hamgear.  You  name  it.  Jack  D. 
Hues,  Box  5325,  Dallas,  Texas. 


iALAXY  V,  DC  power,  VOX,  calibrator,  20  and  40 
/hips  and  bumper  mount,  2  quickoffs,  mic,  cables  and 
peaker.  Cost  me  $599.  Best  reasonable  offer,  G,  Slaw, 
4  Meigs  Ct.,  Bensenville,  Illinois. 


kIRSTREAJVI  18'  Globetrotter.  Perfect  self -con  t.  No 
ents,  $2500.  Nallian  DT  Vance  K8TMX,  823  Cory  St., 
'ostoria,  Ohio. 


:OLLINS  75A3-32V3  both  $325.00.  AF-67  and  FMR6A 
eceiver  and  power  supplies.  AH  for  $65.00,  Plate 
ransformers,  1  ampere,  3200  volts  center  tap.  $40.00. 
laury  Blog  W2RBZ,  25  Peru  Street,   Metuchen,   N.J. 


:LEGG  ZEUS  and  11  element  6  meter  beam.  Contact 
\  +B2CUD,  201-756-8340. 


.TECHNICAL  MANUALS,  Signal  Corp.  Some  of  the 
vailable  manuals  R-390,At  SP-600,  BC-610.  1-177, 
?V-7,  teletype  manuals,  test  equipment.  World's  larg- 
st   list    10^,   Quaker   Electronics,   Hunlock   Creek,   Pa. 


1WAN  350  and  117C  supply.  Less  than  six  months  old, 
iew  condition.  $385.00,  Stu  Kelly  K3MAK,  Fox  Hill 
load,  Perry  Hall,  Md.  21128. 


FM  for  2]  6  and  432 

GE  12  volt  40-50  mc  30  watts  output,  richer  transmitter 
IKK+METS,  Transmitters  are  fully  narrow-banded.  These  ngs 
were  removed  from  serrice  this  rear  and  are  ?*ty  dean  and  in 
excellent  operating  condition.  Complete  with  all  tubes,  stals, 
control  heads,   speakers,  etc    I  ess  antenna $39.95 

Same    rig    with    tubes,    crystals,    but    less    cables,    head,    spkr, 

.$24,95 

,$   LOO 

.$13.95 


in  ike 


■»•*,*«,•«. 


■■«■*,,,»»•■ 


■.,.**« »# 


Receivers  only,  with  tubes,  crystals  . 
Alignment  Info  with  order  only  . . ,  * 
Transmitters  uuly.  w/tubes,  xtab  . , 
12  ¥  tiynamotors,  640  t,  205  ma  . 
Transmitters    less    dynamotor * .  *  ,$  9.95 

FOLLOWING  ITEMS  AS  IS. 

Bcnclix  150  mc  baa*  station.  50  wait,  2  freq,  dean,  less  xtals. 
some    small    Lubes.    m\Kn    ..,».*....  $32.95 

GE  IfiO  me  base  station  (6146).  Comerted  molriH'.  Uean.  com- 
plete   with    all    accessories $52,95 

Link  or  [turnout   450  me  iransc  i  flnai  all  tubes,  din 

jess    mine,     spea&er     .......i  ..,  .  .  -  .  .  ■  ..  ■  ■  .  -  t  t  *  -  •  *  ,  ji.01,.. 

WANTED:  Bird  Thru-line  any  condition,  Measurements  HUB  .Sig- 
nal Keneralor,  DolHnl  receiver  51,13-4,  etc  ,  hi -band  FM  eiiuip- 
ment.  frwj,  meters  and  other  toes  of  surplus  equipment  and 
compenenti 

All    items   FOB 
Ray   Newsome    K8TJP,   2670   Pinetree,   Trenton,    Michigan. 

313-676-7460 


GET  IT  from   GOODHEART! 

EVERYTHING    UNCONDITIONALLY   GUARANTEED! 

Attention    Aeron,    Radio   Shops;    We    now    mmlEiy    our    llrwl  P 
fftiGSB  Signal  Generators  BO   hm  same   or  less  Incidental   F.M 
as    #6080,   ajid  sell  w/money-baek   ply  of  complete   saLisfac* 
tion  and  that  it  will  pai&  any  FAA  U'sl! 

10-400    mc    . .-. , • $   475,00 

Modified   bi«b    band,    10-500   mc    .  *      525.00 

TIME   PAY   PLAN:  Any  purchase  totalling   flOO.OO   or    *|Q% 

more,    down    payment    only    ...«,. *  - 

All-Band  SSS  ftcvr  Bargain:  II all icr utters  K-4-ri  ARE-7. 
550  mc  to  43  mc  continuous;  Voice,  CW,  MCW, 
aligned,  qrtd,  w/book;  2-RF,  2-TF*s.  S-meter;  m 
lrotr;  3  xtl,  3  non-xtJ  select,  choices.  Less  pwr  sply 
60  cy  pwr  sply:  $30,   SSB  product  detector   .♦.,.. 

Panadapter  455  kc  for  ibove,  GO  ey 

RBS-2    Rcvr:  2-20   mc.   ready   to  use  on   115  t   80   cy, 
igned,  qrtd  0KP   w/tech.   data,  ....,,.- 

ARR-15  Hwr:  1%-18%  mef  10-channel  Auto^tune; 
oxc*  cond-  visual  Inspection  only.  Yon  make  pwr  spli" 
with    much    tech*    data    .,*.,<,♦♦,*,.,.. 

AN/URR*13  Rcvr:  225-400  mc  cont,  tunable,  baa  ll5v 
60  cy  sply;  good  used,  w/daU   -  - 

R-23/ARC-5    rommand   rcrr    190-550    kc    ..♦ 

A.R.C.  12  #22  Command  revr  540-1600  fee   

ARR-5  reyr.  60  q?»  am/fm,   27-140  mc    

APR-4Y  AM/FM  revr  mod.  to  115  f  50/60  cy,  with 
pwi   plug,   hook,   tuners  38-1000   mc    

P.tl.R.     Tor     tuners     9  75-22  OD     and     2IT5-4lM«n     mc. 

RA-62-B   is  AC   pwr  sply  for   SCB-522t   only    

LM-14  freq.  meLer,  .01%   125  kc-20  mc   -.. 

TS023/UR   freq.   meter  20-480   mc. 

Gertsch   FM-3  freq.   meter  factory  certith»d 

Berkeley   Counter/Timer  counts  to   1   mc    , 

HewUPaek  524B  W/525A.B  counts  to  22C 

Tektronix   541    W/B    or    K    plue-in    ..... 

Tektronix  5 14 AD  acope  dc  to  10  mc 

Tektronix  513D   scope  dc  to   15   mc    .... 

6.   R.    #1001 A  sig,   gen.    5  kc  to   50    me 

TS-418A/U   sie.   gen.   to  dbm   0.4-1.0   gc 

He*!i?tt-Pack.    =?616A   Slg.   Gen,    1.8-4,0   gc 

Borg-Warner  Hlgh-Fower  sig.  generators 

SLRD  sifi,  gen.  275-2750  roe,  20  watts  ,.. 


.in>l'  ■ 


mc 


.  .  .  . 


149.50 
20.00 
89.50 

69.50 


69,50 

149.50 
14.95 

17.95 
179,50 

250.00 

17.95 

57.50 

19930 

395.00 

495,00 

1650.00 

795,00 

395,00 

495.00 

595.00 

39500 

795.00 

PUR 

PUR 


AND  MUCH  WORE!  We  haw  many  other  Signal  Generators,  many 
Meters,  VTVM's.  Line  Voltage  EeguJatorsP  Regulated  Power  Sup- 
plies.  Precision  Bridges,  ac  &  dc  VoLUkc  Dividers,  Gal?os,  Calo- 
rimetric  &  lnillcatiinf  HF  Wattmeters,  other  Siucl.riim  Anab^ers, 
Et^?.  .  .  ,  WRITE  ,  .  .  WIRE  ,  .  .  PHONE  ,  ,  ,  YOUR 
SPECIFIC    NEEDS! 


WE    RENT    EQUIPMENT!    WE    BUY    EQUIPMENT! 


R.    E.    GOODHEART   CO.    INC. 

Box    1220-A,    Beverly    Hills,    Colli.    90213 
Phone:  Area  213,  office  272-5707,  messages  275-5347 
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RECEIVEtf.  K5JKX. — If  you  want  to  build  a  receiver  or  to 
really  understand  your  receiver,  thts  is  the  book  for  you.  It 
covers  every  aipect  of  receiving  in.  author  Kyles  usual  thorough 
manner.  $2.00 


iVi>i*Jii 


.   .  M.  : 


SIMPLIFIED  MATH  FOR  THE  HAMSHACK 
— K6LFI ,,^— This  is  the  simplest  and  easiest 
to  fathom  explanation  of  Ohm's  Law, 
squares,  roots,  powers;  frequency/melers, 
logir  slide  rules,  etc,  If  our  schools  ever 
got  wind  of  rhis  amazing  method  of  un- 
derstanding basic  math  our  kids  would 
have   a    lot    less   trouble.  50* 


CW — W6SFM. — Anyone  can  leom  the  code.  This  book,  by  an 
expert,  lays  in  a  good  foundation  for  later  high  speed  CW 
ability.  50f 


FIEOUINCY  MEASURING— WPHKF— Ever  want  to  set  yourself 
up  to  measure  frequency  right  down  to  the  gnat's  eyebrow? 
An  expert  lets  you  in  on  all  the  secrets,  Join  Bob  high  up  an 
the   list   of  Frequency  Measuring  Test  winners.  $1  00 


CARE  AND  FEEDING  OF  HAM  CLUBS— 
K9AMD.  — Carole  did  a  thorough  research 
job  on  over  a  hundred  ham  clubs  to  find 
out  what  aspects  went  to  moke  them  suc- 
cessful and  what  seemed  to  lead  to  their 
demise.  This  book  tells  all  and  will  be  in- 
valuable to  all  club  officers  or  anyone  in- 
terested in  forming  a  successful  ham  club. 

51.00 
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ATV  ANTHOLOGY.  W0KYQ  and  WA4HWH.— A  collection  of 
the  construction  and  technical  articles  from  the  ATV  Experi- 
menter. Includes  a  complete,  easy  to  build  vidkon  camera 
and  50  other  projects.  The  only  book  available  about  ham  TV, 

$3,00 
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SURPLUS 


REVISED  INDEX  TO  SURPLUS — W4WKM. 
^This  is  a  complete  fist  of  every  article 
ever  published  on  the  conversion  of  sur- 
plus equipment.  Gives  a  brief  rundown  on 
the  article  and  source.  Complete  to  date. 

$1.50 


TEST  EQUIPMENT  HANDBOOK,  W6VAT.— Every  ham  needs  to 
hove  and  know  how  to  use  test  equipment.  This  book  tells  you 
how  to  moke  valuable  ham  test  gear  easily  and  cheaply.  It 
also  covers   the   use  of   test   equipment.  50f 


PctttUi*u$6.7ir%.  0345$ 


IIALLICRAETERS  HT-30  sideband  transmitter  like 
HT-32  only  smaller.  Excellent  stability  and  suppres- 
sion.   Manual.    $145.    C.    MacDowell    W7UB,    2455    SW 

Montgomery,  Portland,  Oregon. 


SWAN  240  and  HP-10  dc  supply,  real  good  shape;  best 
offer  over  $225.  Les  Grinspoon  W3BDE,  12317  Village 
Square  Terrace,  RockvUle  Terrace,  Rockville,  Mary- 
land 20852.  949-3159. 

PAIR  4CX250B  tubes  and  Eimac  special  sockets,  all 
brand  new  $50.  VE6AKU  Glenn  Christopherson,  Innis- 
fail.  Alberta,  Canada. 

ART-13,  good  shape  $25.95  without  two  Sll's  and  one 
813,  or  $35.95  wilh  all  tubes-  You  pay  shipping, 
WN5MBU,   Box  381,  Hobbs,  New  Mexico. 

QSLS  BROWN  IE-W3CJI,  Highest  Quality  since  1939. 
Samples  10f.  with  cut  catalog  25tf.  3111R  Lehigh  Street, 
Allentown,  Pa.  18103. 

KNIGHT  STAR  ROAMER.  Factory  aligned  calibrated. 
Excellent  for  beginner.  SWL,  Like  new.  $25  ppd.  con- 
tinental USA,  David  Brender,  300  Bronx  Park  East, 
Bronx,  N.Y,  10467. 

SELL  OR  SWAP:  Ameco  CN50,  used  Cleveland  elec- 
tronics course.  Want  ham  transmitter,  mint  BC-312, 
SSB  mike.  Make  offer    W8FWB,  Box  242f  Dover,  Ohio. 

-  -  —  ^m 

NEW  RG-8  COAX*  100  feet  with  PL259  each  end, 
$8.25.  750  ma  diodes:  600  piv  30£,  900  piv  55#,  Send  for 
flyer.  Don  Marquardt  K9SOA,  BR7,  Box  436,  Crown 
Point,  Indiana  46307, 

DRAKE  TR-3,  RV-3  and  AC  power  supply,  $550.  Hal- 

licrafters  HA-2,  HA-6  and  AC  power  supply,  $250.  Ab- 
solute finest  mint  condition.  K4TCK,  689  Beth  Lane, 
Lexington,   Kentucky. 

TRADE  YAMAHA  80  cc  cycle  for  RTTY  gear  or  cash. 

I  had  a  back  operation  and  cannot  ride.  1963  model 
wilh  helmet,  extra  sturdy  baskets.  Excellent  condition, 
only  1700  miles*  I  need  printer,  keyboard,  tape  punch/ 
reader.  Will  transport  200  miles,  Carl  Dudey  K9WWQ, 
45  N.  Orchard,  Madison,  Wisconsin. 


QRM  FILTER-3  kc  bandpass  filter  works  wilh  any  500 
ohm  receiver  audio  output.  Unused  surplus  25  watt 
UTC(  2  for  $5.  Tone  filters  for  TTY  or  signalling:  595 
cy,  765  cy»  2635  cy-2  for  $5. 

Generator  noise  filters,  aircraft  grade  25  amp,  50 
amp  $1  each.  Lock  City  Electronics,  Box  O,  Freeland, 
Michigan, 

75A1,  mechanical  filter,  matching  speaker — $175.  Classy 
80-20  meter  100  watt  phasing  rig,  $75.  10%  off  for 
pick-up.  Fred  Nichols,  1119  Howard,  Niles,  Michigan 
49120, 

HEATH  SIXER,  usual  modifications.  Good  condition. 
Two  six  meter  crystals  included.  $40  or  best  offer  ppd. 
WB2QJA.    116-02    221    St.,    Cambria    Hts.,    N.Y.    11411. 


GOT  BIGGER  RIG,  sell  Knight  T-60  for  $35.  Bill  Herr 
rnann,  Oakcrest  Acres,  Rte.  1,  Springfield,  Illinois, 


LAFAYETTE  HE45B.  6m-Xcvrf  VFO-HE61a,  unused- 
mint,  $102.  Ameco  TX-86  factory  wired.  80-6m.  AS-3 
power  supply,  V.G„  $105,  WB2JJX,  36  Brompton  Rd., 
Garden  City,   NY. 


POWERFUL  NEW  572B*s— 2000  hour  guarantee— never 
unboxed — $39.50  matched  set  of  4  postpaid.  Need  Drake 
DC-3  Len  Malone.  WA5DAJ  Box  1222  Garland,  Texas. 


CHANGE   CRYSTAL  FREQUENCY— even   plated   type. 

Deluxe  Kit  includes  ammonium  bi-fluoride,  holders. 
storage  and  etching  vials,  complete  instructions.  Only 
$2.00.  Postpaid.— Ham-Kits,  16  West  End  Court,  Long 

Branch,    N.J, 
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SELL  DRAKE  TR-3  $449  SW-240  with  matching  PS/ 
Spkr.  $275,  Both  excellent,  look  new,  used  very  little. 
Bill  Porter.  W5FAH,  Kenedy,  Texas  512-FR52505 

FH3MK2  BEAM— Hy- gain's  finest,  most  popular  3  ele- 
ment tribander — can't  use — never  unpacked — Prepaid 
£J.  S.  A,  S69.95— WEGKEH,  781  California,  San  Luis 
Dbispo.  Calif,  93401 

QUITTING  will  sell  one:  oscilloscope  EICO  430,  $45; 
dynamic  conductance  tube  tester  EICO  667-k  $65;  de- 
Luxe  signal  generator  EICO  315,  $40;  audio  generator 
rleathkit  AG-8  $15;  resistance  capacitance  bridge  EICO 
I50B  $15;  capacitor  tester  EICO  955K  $13;  VTVM  Conar 
111  $13;  decade  condensor  Heathkit  IN-21  $10;  decade 
resistor  $4;  Coyne  radio  and  TV  encyclopedia  set  $15, 
Francis   Jacobs,   1111    Vattier,   Manhattan,   Kansas 

tfEED  RESISTORS?  Brand  new,  FAMOUS  NAME,  \'2 
ffigtt  10%  standard  carbon.  Any  regular  10%  value 
from  10  ohms  to  2.7  megohms  $,05  each  postpaid.  Any 
quantity  assorted.  Pick  your  own  values.  Rapid  ship- 
ment. Minimum  order  $1.00  TEPCO,  Box  508,  Tulla- 
homa,  Term.  37388 

EL  37  BRITISH  DX  transmitter  wanted  in  good  condi- 
tion.  Write  3  Vendue  Range,  Charleston,  S.C* 

— 

WANTED:  Pre-1934  QSTs.  Also  binders  for  both  new 
and  old  volumes.  Also  73  from  first  issue  to  Dec,  1964. 
Also  CQ  from  first  issue  to  Dec.  1964.  Any  good  run 
acceptable.  Will  pay  cash.  Must  be  in  good  condition! 
R.  Kampf  9  Black  Birch  Lane,  Scarsdale,  N,Y.  914- 
723-1467. 

COUPON  BOOK — Special  offers  from  various  firms  for 
members  of  electronic  Experimenters'  Club.  Dues  $2.00 
or  write  for  further  particulars.  Box  5332-EA,  Ingle- 
wood,  Calif.,  90310, 

p^ ^ -^^^^-^^^^— 

600  PIV  @  750  MA  Tophats— 10  for  $2.50.  Tubes— pull- 
outs— 4CX1000  $37.50,  6146  or  68S3  $1.25,  4CX250B— 
$6.50,  4-125— $5.00,  5894A— $5.00,  813— $5,00,  5763  or 
6CL6— $1,00.  4X150— $4.50,  12AX7-12AT7-12AU7-6AK5- 
6BH6-6C4-6CB6-6AK6-6S4-6AQ5-6BJ6-6AL5  —  4  for 
$1,00,  FRR  rec.  (4— 8MC  drawer)  $75.00.  All  material 
guaranteed.  East  Coast  Electronics  123  St.  Boniface  Kd. 
Buffalo,  N.  Y.  14225.  Min,  order  $2,50.  Include  sufficient 
postage.  Canadian  money  accepted  at  par, 

■^ 1 

SPECIAL!!  $50.00  credit  on  the  purchase  of  station  ac- 
cessories when  you  order  a  NEW  Galaxy  V  or  SB -34. 
Cash  or  time  payment,  RECONDITIONED  SPECIALS; 
DX-40  $29.95,  HQ-100C  w/m  Speaker  $89.95,  Galaxy 
300  $188.00.  Order  To-Day.  ELECTRONICS  SALES. 
EXECUTIVE   HOUSE  #15,   LEWISBURG,   TENNESSEE 

ART- 13  fully  converted  10-S0f  cool  300-w  FONE-CW. 
w/HOv  ac  pwr  sup-all  over-rated  components;  75A-2 
gud  condx-$250  complete  station.  Xfrmr  3000/1700-0- 
1700/3000  vac  about  1  amp  $15.00  cash/carry.  Clean-as- 
a-pin  15-type  printer  w/converter  &  3 -Inch  scope  in 
1  unit  $175.00.  W5ENH,  2608  S.  Taylor,  Little  Rockt 
Ark. 

TAPE  RECORDING:  Need  someone  with  facilities  to 
reproduce  prepared  3%  ips  tapes  in  limited  quantities. 
Good  speech  quality  required.  Original  tape  and  sup- 
plies furnished.   Write   loAR,   Springdale,   Utah    84767, 


R  U  REALLY  interested  in  Ham  Radio?  Send  SASE 
for  loAR  information  and  help  fight  Amateur  Radio 
Apathy,  W7ZC,  Springdale,  Utah  84767. 

75 A4  Collins  Rec.  excellent  cond.  serial  #085—2  filters, 
3  &  6Kc,  speaker  &  vernier  dial  $350,00.  WA9DFH  5631 
W.  Morris   St.,  Indianapolis,  Indiana 


DAYTON  HAMVENTION  April  16,  1966— Everyone 
welcome  at  the  Dayton  Amateur  Radio  Association's 
15th  annual  Hamvention,  Wampler's  Ballarena.  Day- 
ton, Ohio.  Watch  Caveat  Emptor  for  information* 


CV-60  URR   (URA-8)   FREQ,   SHIFT  CONV, 

The  model  everyone  is  looking  for.  We  have  half 
a  dozen,  made  by  RCA  in  new  condition.  Audio 
type  feeds  from  600  ohm  output  of  your  receiver. 


$ 


150 


.00 


PROGRAMMABLE  E/M  POWER  SUPPLY 

Regulated    Electronic    Measurements     Power    Sup- 
plies.  In   excellent  condition. 

#231AM  0  300  volt   100   ma  4(V00 


#232AM     0^300  volt   200  ma 


#233AM     0  300  volt  300  ma 


#234AM    0-300  volt  500   ma 


45 


.00 


00 


50 
5500 


CV-253   ALR  30-1000 
mc     CONVERTER 

Written  up  in  "73'* 
mag,  for  June.  A 
rare  and  valuable 
item.  4  units  avail- 
able. Like  new  of 
course.   $135.00. 


COLLINS  ARR  15  RCVR   1.5-18.5  mc 

Written    up    "73"    June.    Tuneable    with 
ColLns  PTO  and   calibrator. 


45.00 


FREQUENCY    METER   LR-3 


85.00 


SILICON    DIODES    SPECIAL 
800   PIV   400  ma  $3.00   12     30tf    each 

1000  PIV  Studs  2  amp  $10.00/12     $1.00  each 

Above  is  a  small  selection  of  choice  surplus  from  our 
targe  72  page  illustrated  catalog.  Send  20 c  production 
&  handling  cost  tor  catalog. 

JOHN  MESHNA  JR. 

19  Allerton  St.,  Lynn,  Mass. 
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Antennas,  Transmission   Lines   and  Towers 

Tuned  feeders  forever,  \V5DWT    .  ,  . 
Match  your  halo,  WA2DJU    .     . 
NfuUiband   vertical,    W3l'W\ 
Two   band   col!jnem\   W7CSD 

Double  hula,   K2ICF    .,„,... 

i   element   rhombus,   K21RK 

6  on  tri  bander,  W4API    

More  on   coax  losses    

EHS   portable  dtpole,  W9FQX 
Beam   orientation,   W6TAQ    . 
Simple  DX   antenna,  WOW  AW 
Sub  antenna,   W8ADV    ....*. 
6-10  mobile  whip,  W3GSC   .  . 
20  m.  coax  antenna*  W2NQS 

match,  W3ZVT 
Fla,  style  tower,  K4FQU    ..... 

Short   80/40   antenna    

SvNinnatic  antenna  toning    .  .  . 
3  in  1  birdcage,  ZS3NZ   .  . 
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Audio,  Modulation  and  Accessories 

M,   ham    and   transistors,   Geisler    p 
Solid  state   noise  clipper,  K6MYH 

Controlled    carrier  plate  mod,   W5E 
Audio  bandpass  filter,   Hansen 
SSB    audio    niter    ..,>.,..., 
New  power   tube,   WlKSZ 
Constant  output  audio,  Pullman 

i-a-phon-      K5JKX 
Screen   modulation*   K5TKX 
Hybrid  plume  patch,  KH6II    , 
Lazy  phone  CQ'er,  WA2MTB 
73c"   noise  clipper    ..,,....,< 


Code  and  Key* 

Kostless    keyer,    WSMQW    

Versatile  code  monitor,  W8GXU 
Lilts  code  iiritcher,  WAfiUVS    .  . 

ITO-CWM,    W1JJL    .  , 

wpm-or  bust,  WA0VTL    .  .  . 
Der  Kleiner  Keyer*  W4UHN    . . 
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Commercial   Equipment   Modifications 

Front  end   hint,  K91TR    .  , 

SB33  on   AM.  W7LIA 

SXlul    product  detector,   W4FDA 

CB-1  to  six.  WA2INM 

Ea<\   higher  power,  K9FWF 
DC-izing  a  scope,   K5JKX    ...... 

KWS-1   for  VHFt  W4AP1   

KWM-1     mi    LSB    ■  ■  *  .« 

200  w.  with  SW-240,  K01EG   .  . 

SB-33   on    MARS    

Seneca.    K8VNT    

KWM-1    

20  m  Swan  to  2,  K9EID    .  .  . 

Tunnel   dipper    

HX-ll    modulator 

EICO  720  730    

Drake  2B\  K9LT1  > 

Paco   GDC,  K1AMN    

Drake    2B    toning,   W7ZC    ...... 

Heath  Mohawk,  W9ECQ 

Monoband  Swan,  K6LGW 

Heath  Twner,  WA2QZB 

■32S1  SWB  bridge . 

EICO  722  on  six 

Transformer  tip    ■  .  ,  • , 

LC   For  SSB,  W2KAK 
>Juvistatector,   K9EID 
ALC  for  Swan  240,  K5TKX   . 
EWM-2    xtal  xmtt,   HB9TL 
1IE-45 
tovice  note   null i fie r 

Sixer  squelch    

Apache  timing    •  . .  . 
o  \j  t—t  i    .......*  ,  .  »  . 

Mohawk    .  , . 

Scope   tip    .»...., 

Ho-13  as  monitor 

Super  HX-20,  W4NUT   ,  .  .  . 
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Nov   109 
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Dec  92 

Dec  98 

Der    99 


Construct  ion,  Components,  Workshop  and  Layout 

Pegboard  panacea,  K6UGT   ......  ,  ♦  * ........  * 

IV         ionai    touch    .  . . *  .  ... 

{ust  a  piece  of  wire?,  K5BLF  ^ 

'rii^ed   circuits- almost   W3ITO    

Kitchen  heat  sink,  W0CGQ   .  .  .  . 


Jan    27 

b    23 

Feb   56 

Mar  44 

Jun  46 


'Custom  switches,   Ives 

11 V    connector,    W4WKM 

Why  use  fuses?   W4WKM    -  -  .  v  - 
Passivating    aluminum    alloys,    Kiddt  r 
Surplus  re  mo  iv  switching,  WiWKM 

Meterama,   W5WGF    .,*.,. 

Silver  plating ....  ,,,,...  , 

Lowly  coax  connector,  WSVOH    

£(ltiipment  wtniofc    

Neater   decals    ..,..,..-......*.--. 

Halt    rack    panels.    W  21>XH    ...... 

Batting    totem,    W7PXE    

Zener  diode  overload  relay -  -  .  . 

Plastic  pipe  insulator   

Auto  insulators    *...,... 

Frame  awards,  WTOE    ......... 

otr   tip,   W70E    .......... 

Socket  pouch  oh  protection,  W  4WK 

LJeeals     ,  ..  .*#,.>..^^.*..r.,.k,.... 

How  to  gel  ti^ht    ,.,.,..,., 

Another   gimmick    .  * 

Control  Circuits 

Diode  controlled   break-in,   VE2AUB    ,  . 
Simple  TH  switch,  W4MLE 
Elcctrnnit   antenna  contrpU  WA4GYA    , 
Economy  TR  switch    .  ^ .  ,..,*.-  .'.•",  .  . 
Ultimate  transmitter  control,  WB2CCM 
Foot  switch 
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DX,   DXing   and  Travel 

Fish   for   DX,   5Z4ERB 

Brus sells    Rallyt   G3BID 

Gus,   W4BPD    May  66,  Jon  ^0, 

Sep  f46,  Oct  76, 

W2NSD   in   Hungary,   W2NSD    

Hamfest  on  a  limb,  Margolis 

Expedition  to  UJ8,  UB5UC 

\1obilitig  in  Canada   • -  ■  - 

Belgian   Rally,   C1BID 
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Features^  Fiction  and  Humor 

Fd  tike  to  sec,  W2LLZ 

Is  your  Envestment  protected?  K9UTN   . 

Callbook    game,    WA2TDH 

The    Hani,    J-'imln - 

Missing    link,    KH AMD 

Europe  on  2V  W7SMC 

SSB   X'cvr  section    .  .  , 

Trouble   with  Fred,   Margolis 

Total   boredom,  W71DF 

Oscar  III*  K0CER  •  •  • 

Fixed   or   Mobile?  WA9AFI 

QRM  on  432  mc.  W2NSD 

Writing   for  73,   W2NSD    

Build  or  buy?  W70E 

Lovers'  Lime,  Lattak    ...... 

Are  you  a  Technician?  W70E    

II 'am   Xmas   gilts    ,..♦..., 

Dob  for  Seraflna,  W71DF    .  ,  . 

JL  roxv    paten    »,,♦♦*♦»*-..  ,,_....,,•- 
Metering  with  Braille 

BF  Receivers.  Receiving  and  Converters 

Converted  converter,  W3ZFJ   

CHU  receiver,  W2LYH    -  ■- -  - 

VFO  control  of  revrs,  W0CGA   

20    m   converter,   Scott 


I1F  Transmitters  and   Linears 

Cooling   4-1000A    ,..,,.-.,-■ 

Biu  Bang,  W4BV .  .  .  , 

K\V   linear,   W9EWL 

I     tt€*r 
Big  Bomb,   WOSVK 
QG    linear   tips,    K4ZZV    .,.,., 
Transistor  transmitter,  W6WFH 

2  kw   mobile,   W2DMK 

160  xistov  xmtr    K9IAH 

4-1 000 A   vrntr,  W7CSD    

20  w  AM   xmtr,  W7CSD    , 
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■- 


Vpr  71 

Aug  30 

Nov  11  n 

Dec  38 


Feb  30 

Mar  28 
\pr  6 

.    Jun   41 

May   18 

Aug  18 

Sep   106 

, .  Oct  6 
Nov  22 
Dec  70 

Dec   104 


H.mi   History 

UF  flashback,  W6SFM 

( :.»ld  award  SOS,  W2AAA 

\V«        t  across,  W2AAA    

Ham  TV 

Let's  go  ham  TVt  K3DSM    

Interlaced  sync  generator,  W1JJL    

Audio  TV  xmtr,  W8VCO 

T\'  converter,  W9SEK    . 

Interference   and   T\T 

Ham  and  TVI,  WA0OQP    


..... 


.......    Jul   34 

,  . ,  ,   Sep  56 
.......   Nov  6 


. .    Eeb  18 
Jun  34 

,  , , . ,   Nov    14 
r  .  .  .  .    Nov  4  I 


....    Feb  6 


122 


75  MAGAZINE 


$ 

$ 

5 


SPRING 

DOUBLE 

BONUS 


0    FREE 

WORTH     OF 

i   Transistors 

*  Rectifiers 

*  Condensers 

*  Diodes 
-  Knobs 

*  Coils,  etc. 


Radio,  TV  Parts.  Add  25*  for  handlm 


CHOOSE 

□  c^k    ANY 


ITEM 
FREE 


BOTH  "GIFTS"  FREE 
WITH  $10,00  ORDERS 


SEMI-KON-DUCTORS 


FACTORY 
TESTED 
Q    85  WATT  2N424  PLANAR,    silicon,    TG-53     nPn,  | 

□  30    "KLIP    IN"    DIODES,  miirte  by  Sylvania  j 
}   IGNITION  SWITCHING  1RANSISTORSJ0  AMP     % 

□  4  2N336NPN  SILICON   transistors,  Transi&tr&n    $ 

Q    10  ZENERS  REFERENCES^  stud    *&*  W^** I 

J    2N998  TYPE,    1000  GAIN,   »[>n  silicon,  planar    .  .J 
"MICRO-T"  TRANSISTOR,   like  TMT-lfii:t.  5 

6  TRANSITRON  TRANS'TRS,  2N:Ul,riO  tesl.npn  $ 
4  "TEXAS'*  20  WATTERS,  2N  1  0:58-1042,  w/sink  % 

4  2N170  TRANSISTORS,  by  GE„  njm  for  Rdfi'l  rf  $ 
6  TRANSISTOR  RADIO  SET,  osc-jfs,  drlver-pp  .  ,  $ 
25  GERMANIUM  &  SILICON  DIODES,  no  test  .  ,  $ 
25  TOP  HAT  RECTIFIERS,  silicon,  T50roa,  no  test  $ 
10  1000  MC-1N251    GERMANIUM  DIODES    .  ..     $ 

5  30MC  TRANSISTORS,  likt;  2N24  7,  SyLvania  .  <$ 
3  — 2N705  MESA,  300  ,nt^  yo°  mw*  P*P«  TOi8  .  $ 
1  3N35  TETRODE,  1  .oOmc  transistor,  silicon  .  .$ 
TO  PNP  SWITCHING  TRANSISTORS,  2N  40  1  p£05  $ 
10  NPN  SWITCHING  TRANSISTORS,  2NS&S,  440  $ 
15  PNP  TRANSISTORS,  CK72  2P2N35,1  07  no  test? 
15  NPN  TRANSISTORS, '2N35,  170,  440,  no  test  $ 
30  TRANSISTORS,  rfjf. audio  ose-ifs.ttJFi  no  test  $ 

-j    4  —  2N996   PNP   PLANARS,  100MC,  TO  I  n  ease  $ 


U 


■— 


HIGH    VOLTAGE 


PRV 

Volts 


Max.  Rect.  DC 
Output  Ma 


6000 
2N1  17 


200 
TRANSISTORS 


SILICON 

RECTIFIERS 

$2.40 


» 


Mpn     &JUCOH,     T(.)U2 

FAMOUS   CK722   TRANSISTORS,   P*&    - 


$ 

$ 


~1    5  2N107  TRANSTRS,  by  HE,  pap,  pop.  audio  pak  $ 
M   2  40W    NPN  SILICON  MESA  2N1648  ,.2Ni048  $ 


2 

10  ZENERS  GLASS  SILICON  DIODES,  axial,  leads  $ 

jj    5  SUN   BATTERIES  TO  IV*"  siireb-   Hle  aert*tttv*  $ 

2  2N718  NPN  SILICON  PLANARS,  by  FairrhUd  .  $ 
4  2N21  3  TRANSISTORS,  mixer-eunv,  T022  .  .  .  .$ 
10  MICRODIODE  STABI5TOR5,  epoxy,  silicon   .  .$ 

3  2N706  500MWr  300MC  NPN  PLANAR,  T04G  ,$ 
10  30-MC  TRANSISTORS,  w/shield,  TO  5.  no  test  $ 

□  T  2N255  POWER  TRANSISTOR  EQUALS,  ™»  ca^$ 
2 — ,500MC",  2N708  NPN  Silicon  planar  T046        $ 

3  2N711  300MW.  300  MC,  PNP  MESA,  T018  -  ? 
15  TAMP  200V  epoxy  rectifiers,  made  by  Sylvama$ 

25   ,lEPOXYM   SILICON   DIODES,    untested    .  ..$ 

4  ZENER  REFERENCES,  1N42-J,  6-volt,  silicon  ,  $ 
2  "TINY"  2N1613  2W,   10  0MC,  T04«  case,  npn  $ 

2  500MC  TRANS'TRS,  2N9  64,  mesas,  pnp4  TOl*  $ 
1  85W  SILICON  PWR  TRANSTRr  iipaatfc*&maia| 
4  2N43  OUTPUT  TRANSISTORS,  by  GK,  pup,  T$5  $ 
4  2N333  NPN  SILICON  transistors,  by  CKT  TO  5  $ 
10  2-6Amp  RECT*s,  studs,  silicon,  50  to  4  (MJV    .$ 

i  6  TRANSISTOR   RADIO  SET.   osc-irs-driver,  p-p    .  •$ 

3  2-WATT   PLANAR  TRANS'TRS,    2^4507,   lOOrnc    $ 
1    4  2N35  TRANSISTORS,  npn,  by  Syhania,  T022      $ 


5 


4  "MICRO"  TRANSISTORS,  2Nl8V'i,    !/W*.  *f 
J    4  CK721    TRANSISTORS,   pnp,   aluminum   case    ■ 
3  2N721    PNP  PLANAR,   2W.  7fiMC\  TO- 18    .... 
3  2N735  NPN  MESA,  500MW,   135MC,  TO- 18   .$ 


FIRST   TIME    IN    U.S.A.! 
"ONI    PRICE'1    SCRS! 

Imagine    7-amp,    16-amp  and   25-amp   at   one 
price!  Just  check  the  proper  amp  and  PRV  blocks, 


□  7-Amps 

PRV  Sale 

□  25  .25 

□  50  .45 

100  .65 


□  16-Amps 

PRV  Sale 

G  150  .75 

I]  200  1.00 

250  1.35 


□  25-Amps 

□  300  1.50 

□  400  1.95 

□  500  2.50 
D  600  2.95 


750  MIL  TOP  HAT  AND  EPOXIES 


PIV 
50 

100 
200 
400 


Sale 

a   $* 

7f 
13< 


PIV 

600 

800 

1000 

1200 


Sale 

□  19« 

H  24c 

51  < 

D  69  f 


PIV 

1400   □ 
1600 
1800 
2000   C 


Sale 

95  « 
1.10 
1.35 

1.50 


SILICON  POWER  STUD  RECTIFIERS 


AMPS 
3 
15 
35 

AMPS 
3 
15 
35 


25 


400 
□ 

h 


PfV 

5* 

39c 

PIV 
25< 

90* 
1.90 


50 

□ 


600 

U 
□ 

n 


PIV 

7t 
22* 

50* 

PiV 

35* 

1.35 

2.50 


100 

n 

D 
□ 

800 

□ 

n 


PIV 

12c 
40  f 
75* 

PIV 

45 c 
1.59 
2 ,75 


200 

□ 

D 
□ 

1000 


PIV 
19* 

65* 

1.19 

PtV 

69  c 

1.79 

2,95 
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WORLD'S 
MOST   POPULAR 


$1  PARTS  PAKS 


DlOTUaULAR    ELECTROLYTlCSr  to500nir,.5, 

CpNFfcA-RED  PHOTO  DETECTOR  TRANSDUCER    ■  ■  $1 

□  INFRA-RED  PARABOLIC  REFLECTOR  &  FILTER  ^ 
40  WORLD'S  SMALLEST  COND.,  fco  tQBmt  -  ,  .  .  $1 
4  TRANSISTOR  TRANSFORMERS,  ussl.  worth  $25  $1 

J  2  CLAJREX  PHOTO  ELECTRIC  CELL,  CL*?07  .  .  .  .  $1 
$25  RELAY  SURPRISE,  sealed,  tiny  typos  ..,,..  $1 

3   INFRA-RED  DETECTORS,  with  loads   . .  $1 

$25  SURPRISE  PAK:  transistors,  rect,  diodes,  e!<:.$l 

40    PRECISION    RESISTORS,  *  2,  1,2W;  \%  values  $1 

3    30  CORNING  t(LOW  NOISE11   rt^istors.  asst.    .  ,$1 

60  TUBULAR  CONDENSERS,  to  *5mf,  to  lKv.aastjl 

40  DISC  CONDENSERS,   27mmf  to  ,05mf  to  iKV  $1 

J    60  TUBE  SOCKETS,  rempmclv&i  vlum*  audio,  etc  $1 

j    30  POWER  RESISTORS,   r,  to  SOW.  to  24  Knhm=i.$1 

50  MICA  CONDENSERS,  to  .lmf(  silver*  too!    -  .  $1 

10  VOLUME  CONTROLS,  to  1  meg:,  switch  tool    .  $1 

I0n  ELECTROLYTICS,  tooOOmf.asst  FP  &  tubulars$l 

50  RADIO  &  TV  KNOBS,  us^ld.  colors  &  styles  ,  $1 

J    10  TRANSISTOR  ELECTROLYTICS:   lOmf  to  500mf$1 

3    50  COILS  &  CHOKES,  if,  rf,  ant,  pft&  &  more    .  .  $1 

35  TWO  WATTERS,  asst  incl:  A.B.,  5  %    too!    ,  .  .  %] 

75  HALF  WATTERS,  asst  inch  A.B.,  S  ',     tool    .  ,$1 

Q    60   Hl-Q   RESISTORS,  1-,  1,-2\V»1  %  &5  %  values  $1 

□  10  PHONO  PLUG  &  JACK  SETS,  tuners,  amps    .  .$1 

MAGNETIC  REED  SWITCH,   fflass  sealed $1 

30  ^YELLOW'  *  MYLAR  CONDENSERS,  assld  vit[  $^ 
60  CERAMIC  CONDENSERS,  discs,  npo's,  to  ,1)5  $1 

J  40  *fcTINY"  RESISTORS,  l/lOW,  5%  too!  ....  ;  ,  $1 
10  TRANSISTOR  SOCKETS  for  pnp-npn  transistors  $1 

J  30  MOLDED  COND'Sr  mylar,  pore,  black  beauty  $1 
3  GEIGER  COUNTER  DETECTOR,   tubes,  assorted  Si 


DCLC0 


n 


HIGH   POWER 


PIMP  IQQWatt/f5  Amp  HlPftwer 
T036  Casel  2N44L  442,  277r 
278,    DSftOI    up   to    50'  Volts 


^    __      'TEX 


"TEXAS"   1  AMP  EPOXY  RECTIFIERS 

s|29 


6 

-S 


1000 


W 


IO(t 


FQR  OUR  "SPRING''  BARGAIN  CATALOG  ON: 

□    Semiconductors  Polv  Paks       L-31    Ports 


OLY 
AKS 


TBHMS:  send  ehecit,  money 
tiifjar,  include  postage— a vg.  wt* 
per  pnk   1    Ift.  Ratcti,  net  30  {toys, 

P.O.    BOX  942 A 
SO,   LYNNFIELD,   MASS, 

"PAK-KING"    OF    THE    WORLD 


JANUARY   1966 


12a 


— 


■ 


Miscellaneous 

Oscar  III  orbit  coniputor,   W7SMC Mar  20 

Scope  pix  trix,  KGUGT    .  * ,  #    Mar  48 

Transformer    noise    .  ,  , Jul   62 

Parallel   rectors,   WA2BWQ    .......... Aug  76 

Pi  networks  . •  •••••*#••••#•-.-, Dec   108 

Clean  that  bug   .  ,  .  . . Dec  109 

Mobile,  Portable  and  Emergency 

Conalrad  No!  EBS  Yes  I  K3RXK Jan  38 

Ham  and  CD,  W5CZ Feb  58 

Improved  halo  mount,  K3JZH    .  .  .  . Mar  84 

2  kw  mobile,  W2DMK         Oct   6 

Bumper  mount,  W7SMC ..,.,,. Dec  78 

Power    Supplier 

6  v  dc  40  watt  supply,  W3UMV Jan  76 

AC  SSB  pt>wer  supply*  WIViV   ...............    Feb  24 

AC  SSB  power  supply,  K4PXJ    .*.,..•..    Mar  52 

corrections    ,  .  .  . .  .    Apr  64 

Cool  KW,  K5VWJ > ,    May  38 

Compact  DCMo-DC  converter,  W6GXN ....    Jun  38 

AC  bridge,  W5NGX    , Sep   38 

DC   transformers*  W6ANU    ,.,,.......    Oct    102 

Junk    box    supply ..*.,.    Nov   28 

Regulated  xistor  supply,  W9SEK   ..............  Dec  34 

fillip*    E     S       P»Vn         .....a-*l.      .     .     m    -m    *    *     i      ...      •     ■     .*.»....         l/l'C       TJO 

Full  wave   tripler   myth*   W6LWE Dec    100 

VR  tube  lit .......... Dec   108 

Puzzles 

Ham  X-word,  WAfiBWQ    .  .  . .  »  .  .    Jan  37 

IQ   te.st    .  .  . , , Mar  73 

Crossword,  K2PIJ Apr  80 

Ham    crossword,    K1CLM    ,..«,.*.    Oct   50 

RTTY 

Corrections  in  errorless  RTTY  converter,  K5JKX   .  .    Feb   72 

Garden  City  TU,   W7CJB .  .  .  .  .    Mar   16 

Novel    AFSK    oscillator,    K8ERA  .  . Apr   66 

Toroid    letter    .  ,  ,  , May   99,   Jun    IS 

FSK    VFO,   W6TKA    Tun    18 

Scope    monitor . Aug   12 

Pattern  distortion    .  .  . ..........    Aug  43 

Teletype  tester ,  ,  ,  . Aug  60 

Twin  City  TU   improvement Nov   104 

Semiconductors 

All*  bam  and   xistors,  Geisler Jan  12 

Diode  break  in,  VE2AUR Jan  16 

Xistor  amp.   design,   K5JKX Jan  30 

Japanese  xixtors,   K6QKL    **.,..,, Feb  11 

llaruh    dandy  /tuns.   K9ALD    .......... Feb  28 

Parametrie-xistor  multipliers,  W6QUD    Mat  12 

RF  power  amp.  design.   WA2DJU Apr  52 

Simplified  solid   state,  WA2INM    ..... . Aug  24 

Switching  with   diodes,   K1SDX Aug  34 

Are  20<*  xistors  coming?  W7SMC    .  .    Oct  30 

Transistors   for   hams,   WA6BSO Nov  34 

FET  primer,   WA6BSO .  .  ,  .    Dec  54 

Varactors Dec  93 

Diode  center  taps Dec  95 

SSB   and   DSB 

n i^t^ji ,   fv >  j j ka    T  ......  .  .......I--  ■        . .  .    j an  *iu 

Phasing  SSB,   W91DP May   12 

correction    Jun    121 

DSB   circuits.   W6TKA    Sep   34 

Unwanted   SB,  K5JKX .  .  .    Oct  92 

Surplus 

RDZ.  K1VDX    . Jan   66 

Surplus   sleeper,   W9SLM    ♦  .  .  ,  . . Jun   44 

Surplus  frequencies,  WA6FTG Jun   45 

R-508/ARC*  WlWBl    . ...    Jun   48 

41 6B  on  220,   W5AJG Jun  Bm2 

correction Jul   89 

ART-13   high  power,   K4PFK Jun  56 

ARC-4,   W4WKM    , .    Jun   60 

CV-253/ ALB.  W  1 KSZ    ,  . Jun   66 

ARC-27,    W5AJG    -  .    Jun   68 

GDO   with   TS-47A/APR,   W5AJG    tun   74 

AN/ARK -15,   W4WKM    ...... Jun   78 

432  preamp  from  TD-2,  W5AJG Jun   82 

correction Jul  89 

Surplus   salvage,   W4WKM    Dec   71 

Technical  Articles 

Auv|     n^  J  Ft-. \.      ■  .  •  a  ■  .   »■•#••■-»*«   *.•«»•**•€••*<*       Inn     "4  "J 

Let's   understand   mixers,   W6BUV Mar  54 

Schmitt    triggers,    K5JKX    ....................    Mar  74 

VHF  tank  circuit  design,  W6GGV    Jul  66 

Add  on  neutralization,    K1CLL    .  .  , Aug  72 

Test   Equipment   and    Measurements 

Calibration,   K6BJ Jan   22 


Low   cast   GDO,   \\  7CJB    

Catttenna  for  UHF,  KoMlO      

UIIF   signal   generator,   K6M1(> 

UHF   power   load,    KICLL    

I  >2  noise   generator,  W6GXN    ...... 

Spare  that   meter,  W8BPY    ......... 

VHF-UHF   *ig.   generator,   K1CLL    ... 

Versatile   scope,   WpOPA 

Power  decade    resistor,   Lyman 

Improve   GDO,    K5JKX . 

tmagineeriug   with   meters,    W8BPY 
Noise    figure    measurements,    K5JKX    . 

DC  dunuuv   load,   Lyman 

Cheap  SWR  bridge,  WIJJI 

IMF  signal   source.    KICLL 

Light  bulb  dummy   loads,   W8QUR 
Standard    frequencies    ............ 

Junk   box    PWR-SWH   meter,    K4QYC 
Automate  2   tone   test,   W4WKM    . 
Audio   source,   Ives    .....       ....... 

Modern  Ereq.  standard,  W5NIVV    .  .  . 
..    m    Deacon    .....,....»..._...  .  + 

Light    wattmeter,    Henry    

Plug  and   socket   adapters    

Surplus  servo  pots    .  . 

UHF   dipmeter,   WA1CCH    

Transistor    FSM,    W1JJL    . 

RF   i ne asuremetits,    K5JKX .  , 

Audio  frequency  standard,   K8ERY 

2-20    FSM,    W70E    

>beater,    K8ERV 


* 


Jan 

Jan 

Feb 

Mar 

Apr 

Apr 

Apr 

May 

May 

May 

Aug 

Aug 

Auji 

Sep 

Sep 
Sep 

Sep 


28 

;-t 
52 

82 
38 
48 
TU 
30 

14 

44 

70 

\2 

84 

86 

us 


-H 
52 

50 
93 


■     ■  "  a     * 


Oct 

Oct 

.    i 

Xov 

Xnv 

Nov 
Nov    102 
\nv    105 

Dee   12 

Dec   14 

Dec  20 
,    Dec   ~2 

Dec  90 
Dec    1 03 


<  .  *  . 


.!<•••• 


Test   Reports 

Telrex   Spiralray,   WA4EPY    .  . 
Heath  SR-200,  WA2TDH    .... 

Swan  350,  WB6KEH    

Lafayette  HE-45B   K3VHK    .  . 
Mosley    Ei   Toro,  W70E 
Heath   GR-64,    \\  U  ZX    ,  .  .  . 
Waters   Mcibile  Whip,  W2XSD 
Galaxy   V,   W2NSD 
Davco  DR-30,  WA1CCH    .  .  . 

Waters   Codax  WA2TDH 

Henry  2K  W2NSD    , 

Cush  Craft  Squalo  WA2ZCI1    ,  .  .  .  . 

tialax)     Kejeetor   WA2TDH    

Go n set   6  Sidewinder  and  Linear    .  . 

SBE  SB-34  W8QUR    

National  HRO-500  W2XSD    

Heath   Ham   Scan   WA2TDH 

Design    Industries    Diplomat    W2NSD 

National    NCX-5   W5DWT    ........ 

Heath  HA- 14  WB6KEH 
Heath  SB-110  WA1CCH 
Trauscom   SBT-3  W2NSD 


VTO's  and  VXO's 

VXO  for  Oscar   III   W6HKK 
FSK   VFO,  W6TKA    ...... 

VFO  stability,  W6BUV 


.  »  ♦  > 


+         4  . 


.       .        4         ,         r 


Jan 

Jan 

Feb 

Feb 

Mar 

Mar 

Mar 

Apr 

May 

Tun 

Jun 

Jul 

Jul 

Jul 
Aug 
Aug 

Sep 
Oct 
Oct 
Oct 

Nov 

X> 


68 
7S 
82 

si 

68 

;i 

79 

78 
86 

26 
28 
20 
41 

1H 
f,S 

80 

71) 
-18 
Si 

SH 

78 

H6 


. 


b  10 

[un   18 

p   88 


VHF  Antennas 

Match  your  halo,  WA2DJU 
Disguised  twist  for  2,  WA6LUM 
Backward   halo.  WA4INJ 
%   wave   vertical  for  2,  K4DJC    . 
Two  for  two,  W6TKA   ......... 

Log  periodic  antennas,  VE3AHU 

correction    

Phasing  harnesses,   K0CER    .  ,  .  . 
2   m  col  linear,  W.SGN^    ...... 

Testing    VHF   beams,  WA2INM 

Big  sail  for  432,  K6M10 

Six  for  six,   WB2CQM 


Ian 
Feb 
Feb 
Mar 
May 
Ma> 

Mav 

■    Jul 

Jul 

Aus 
Oct 


52 

m 

12 


62 
89 
88 
14 

58 
50 
IS 


VHF-UHF  Miscellaneous 

Hints  for  microwave,   K7ZFG    ....... 

The    1215Per,   KICLL    T 

2  in  xixtor  xcvr  I1SLO 

Practical    meteor  scatter  K0CER    

1  ,et*s   go-up  or  down   W8VVD    

VHF  newcomer  K0CER    

VHF-UHF  Receivers  and  Converters 

VHF-UHF  mixers,    KICLL , 

Dual  VHF  converter,  W9DUT    

Better  converter,   WA0HOA    ...... 

Xistor  2   m  converter.   Rohde 

>2  mc  converter,  K6M1G    ....... 

2  m  cavity  xistor  converter.  WA2IW1 
6  m  junk  box  converter,  K3VLQ  .... 
432   xistor  converter  WAlCCH    

correction     , 

220  mc  converter,  WlOOP 

2   m   417A  converter,   K2KYV 

432  rf  amplifier.  KICLL 

State  of  art  converter,  W3HDC   ...... 


«    «    t    ■    » 


■    *    i    •    *    -    + 


Mar  34 

M.rv    72 

. .  Jul  6 
Sep   20 

Sep  118 
Nov  66 


Feb   46 
Mar  6 

M.ir  32 
Apr    62 

May  7 
May  40 
May  54 

I  oil   88 

Jul  88 

.   Jul    18 

.    Jul   38 

Aug  78 

Oct  22 


124 
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$250,000.00 

SPACE  ELECTRONICS  has  one-quarter  of  a  million  dollars  available  specifically  for 
the  purchase  of  Surplus  Equipment  in  the  coming  6  months. 

We  are  purchasing  ALL  AN/GRC,  PRC,  ARC,  ARM,  USM,  UPM,  APM,  ARN,  URM,  APR, 
SG-;  RT-66,  7,  8,  70,  AM-65,  T-195,  R-392,  R-390A,  Collins  17L,  51X  etc.  and  all 
accessories  and  associated  radio  sets,  test  sets  and  other  electronic  equipment. 

It  costs  nothing  to  hear  our  high  offer 
Collect  call  accepted  at  CY  9-0300 

WE  GUARANTEE  PAYMENT  WITHIN  48  HOURS  OR  SOONER 

AFTER  RECEIPT  OF  MATERIAL 


SPACE  ELECTRONICS  CO. 


4178  PARK  AVE. 


BRONX,   NEW  YORK  10457 


32  local  oscillator^  K1CLL    ♦.....,    Nov  £6 

:>58  preainp  for  432   mc,   1 1 LO V .  . .  ,    Dec  10 

215  transistor  superhet  mixer t   K1CLL Dec  46 

HF-UHF  Transmitters 

20  watts  on  2,  K5JKX Jan  6,  Feb  32 

woer  linear,  K1CLL    .  . ..,.,.**,    Jan  70 

[ybrid  432  exciter,  W95EK    . Mar  38 

m  heterodyne  VFO  jmib\  K1CLL    .     Apr  10 

m  Junk  box  rig,  K3VLQ .  *  .  <    May  54 

in  portable  rig,  K1CLL .  * .••*..    Jun  22 

763*s  on  2,  WA6SIZ   .  . , Jul  22 

C39  amp*  for  1296,  WA8CHD    Jul  26 

aractor  tripler  to  1296,  WGORG Jul  30 

m  mobile  xmtrf  W2BHT   .-..•..,     , Aug  6 

!ompactron  2  m,  xmtg  converter,  K1CLL    ......    Sep  50 

m  portable  xmtr,    KK'IL    Oct  54 

32  mc  xmtr,  W8VCO Nov  14 

m  xmtg  converter,  K0AHD *  .    Nov  62 

Eeterodyne  VFO  rig  for  6,  K1CLL Nov  94 

olid  state  432  exciter,  W9SEK >  *  ±  • Dec  9 

m  heterodyne  exciter,  WA2JAM    ,  .  .  ,  . ,    Dec  28 

m  xistor  heterodyne  VFO,  K1CLL   ••«*:,«•  V«  -    Dec  50 


The  Radio  Handbook 

Rummaging  around  in  the  attic  the  other  day,  we 
found  a  few  more  copies  of  the  fantastic  1 6th  Edi- 
tion of  the  Editors  and  Engineers  Radio  Handbook. 
It's  written — as  you  probably  know — by  Bill  Orr 
W6SAI,  one  of  the  best  of  the  ham  authors,  This 
tremendous  (over  800  pages)  book  covers  almost 
everything  there  Is  to  know  in  amateur  radio.  It  has 
construction  projects  for  many  pieces  of  gear— 
from  BC  receivers  to  KW  amplifiers.  We  only  have 
a  few,   so   don't  delay; 
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$9.50  postpaid 
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SURPLUS  BARGAINS 


ALL  MERCHANDISE  NEW  AND  PREPAID 


2*    round   SOOtta   Triplett   white  face    ,  .  . 

1"  square    1    ma  dc  Simpson    ....«,... 

Relay  DPST  115  vac  plug  in  octal  socket 

Condensor  10  mf,  600  wkg  v , 

Head  phones.  Hi  imp.  Trimrn  commercial 

Telegraph  Keys.  J-38.  The  best   .  . 

Relay   12vdc  antenna.   Small   type    .... 

Relay  24vdc  coil  8K  2,5   ma 

TCS  Dynamolor  12  vdc  input,  400  v  at 

200  ma  DC  output 3.95    ea  2   for   7,50 

Flex    coupling    Alsamag    insulation.     Va     to     V4 

shaft  hole    .  .  *  .  . ........  •         for    1 .00 


*  «  *  *  *  t 


..$3.50 

.  .  3.25 

.  .  1.25 

..  1.20 

.  .  5.95 

..  2.95 

.  .  2.75 

..  1.85 


*       *      <r      *      * 


Transistor  or  diode  power  transformer  AM 
2287.  Primary  1  1 5  v  @  60  cycles.  Sec- 
ondary #1  36  v  @  2  a.  Sec.  #2  6.3  v  @ 
1.5   a.  Sec.  #3   100  v   @    30  ma, 

2.95,   2   for  5.00 

Dow   Trading   Company 


2057    E.    Huntingdon    Dr. 
Duarte,  California  91010 


Home   EL7-3981 
Business   EL7-3763 
W6LR 

California  residents  add  4%   sales  tax* 


JANUARY   1966 
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\ 


l\ 


just  one  step 
from  Radio  City 

Fifth  Avenue 
Times  Square 


—  Broadway  Entertainment 

New  York 

Singles  $3.50  to  $6     Doubles  $5  to  $9 
Write,  Wire  or  Phone  for  Reservations 

PLoza  7  -  6360 

■  NICHOLAS  A.    NICHOLAS 

Manager 


106  WEST  47th  STREET 

2  Blocks  from  Rockefeller  Center 

NEW  YORK  36,  NEW  YORK 


INDEX  TO    ADVERTISERS 


Ako,  115 

Alltronics-Howard,    111 
American  Crystal,    116 
Amrad,   1 12 
Arrow   Electronics,   128 
Arrow  Sales,    107 
ATV  Research,   101 
BC   Electronics,   115 
B  org  hard  r,  73 
Call  book,  36 
Caveat  Emptor,  101 
CC   Electronics,  105 
Certificates,   118 
C  and  H,   113 
Columbia,    112 
Crabtrce's,  97 
Cush  Craft  37 
Dow  Key,  75 
Dow  Trading,  125 
Drake,  15 
Dynalab,  71 
Edwards,  69 
Eico,  41 
EM-Conn,   116 
Epsllon,  1 1 1 
Evans,  101 
Fair,  114 
Fuqlo,  113 
Good  heart,  119 
Gordon,  81 
Harvey,  57 
Hoyden,  114 
Heath,  5 
Henry,  23 
Horsina/ron,    113 
Hotel   Rex,  126 
int.  Crystal,  33 
Liberty,  117 


Mark  Products,  51 

Meshna,  121 

Mission,  77 

Notional,  Cover  IV 

National  Radio  Institute,  19 

Newsome,  119 

Newtronics,  61 

Nardlung,   103 

North  American,  107 

Parametric  Amplifiers,  22 

Parks,  116 

Partridge,  83 

Poly  Paks,  123 

QSL  Club,  85 

Radio  Handbook,  125 

Rirco,   115 

Rohn,  4 

RSGB  Handbook,  48 

RW,  112 

Sams,  53 

Selectronix,  93 

Space,  125 

Swan,  64-65 

TAB,  127 

Tel  rex,  52 

Texas  Crystals,  79 

Tristao,   103 

Trek,   109 

TUCO,  111 

Two  Way,   112 

UTC,  Cover  II 

Vanguard,   49 

VHF  Antenna  Book,  116 

VH^'er.  112 

Waters,  3 

WRL,  89,  Cover  III 

73  Books,  120 

73  Subscriptions,  95 


Propagation  Chart 

January  1966 

J,   H.   Nelson 

Note:    Through    a    printer's  error,   the  propagation    chart 
that  ran   in  the  December  issue  wqs  the  September  one. 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful   this  hour, 

Good:  3-6,  8-16,  18-20,  24,  25,   28-31 
Fair:  7,  17,  21,  23,  27 
Poor:    1,  2,  22,  26 
VHF  DX:  4-10,  15,  16 
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JAH"X    TRANSISTORS    *     DIODESU 

GTDf  FACTORY  TESTED 

FULL  LEADS, 


PNP  iO0Watt/P5  Amp  HFPower 
TOSS  Case  I  2N44J,  442,  277, 
278,  OS5CH  up  to  50  Volts/ 
VCBO  $1.25  @,  5  for  $5, 
2N278,  443.  174  tip  to  SOV 
S3    @,    2    for   |5. 


PNP  30  Watt,  2NI55,  J5fi.  235,  242, 
254,  ?55.  256.  257,  301.  392.  @  35c,  4  fnr  $1 
PNP  2N670/300M*  35c  ®.  4  for  SI 
PNP      2N67l/IWatt     50c      @,      9     for     S! 

PNP  25W/TO  2N533t  539,  540,  2  fer  St 
2NI038  6/$L  1039  4/f I,  1040  S J 
PNP/T05  SIGNAL  350Mw  25c  #.  5/Sl 
NPN/TOS   SIGNAL    IF,    RF,    OSC   25c    @. 

6    for    $1 

*Hicun  PNP/T05  &  TO  18  25c  @,  5  for  II 
2NI046/SI.4ft@.3/S4.  2NI907/$2@t  4/S6 
Power  Heat  Sink  Finned  Equal  to  100 
So*    Surface  $1     ®,    6    for    $5 

T036,  TOS,  TO  10  Mica  Mtg  30c  @r  4/$l 
Diode   Power  Stud   Mica   Mtp  30c  @.   4/Sl 


ZFNFRS    I  Watt    6 
ZFNERS   fOWatt  6 
ZFNER     Kit    Asstd 
5TABIST0RS      up 


ta   200v    70c    @,    9/S2 

to   ISOv  $1.45  @.  4/S5 

up    ta    lOw    3    for    Si 

to      I  watt     5     for      $1 


TRANSISTORS— TOO   MANY!   U-TEST 

Untested    Pwr     Diamends/TOS     10 
Untested    T036    up    to    r 00 Watt*    3 
Untested    T05/SIG  NAL/sistors,    20 
Untested    Power   Diodes    35   Amp   4 
Untested  Pwr  Studs  up  to   !2Amp   12  for  $  I 


for 

SI 

for 

Sf 

for 

SI 

for 

SI 

OX.     Power    Supply     J  r5v/60    to    BOO 
Cys.    Output    330    ;    Tap    165V    up    to 

'50 Ma.     Cased    $5@,    2    for    $0 


SILICON     POWER     DIODES     ■ 


DC 

50PIV 

AMP 

35Rms 

3 

.00 

12 

.30 

!8# 

.20 

35 

.70 

100 

LBS 

240 

a.  75 

DC 

300PIV 

AMP 

2IORms 

1 

.29 

12 

LOO 

18* 

LOO 

35 

MS 

100 

3.75 

240 

1     11.70 

1 00  PI  v 

70Rms 

J4 

.55 

,30 

LOO 

2.05 

4.75 

400Plv 

280Rms 
.30 
L35 
1.50 
2.45 
4.30 
17.10 


150Piv 

(05  Rms 

J7 

,70 

.50 

1.50 

2.50 

5.75 

5GOPiv 

350  Rms 
.40 

1.45 
Query 

2.75 

5.50 

23.94 


STUDS 

200Piv 

140Rms 

.24 

.95 

.75 

2.00 

3.15 

3,75 

GGOPiv 

420Rms 

.48 

L70 

Query 

3.33 

8.00 

29.70 


#P.F.   PRESS   FIT  AUTOMOTIVE  TYPE! 


IS  Amp  Press  Fit  up  to  200 PI v  4/ SI 
2  to  8  Amp  Studs  up  to  500 PI v  6/$  J 
35  Amp  Studs  150  to  200Plv  5  for  $5 


"TAB"  *  SILICON  750 MA  DIODES 
NEWEST  TYPE!  LOW  LEAKAGE 


Plv/Rms 

MP /iSO 
.05 


Plv/Rms 

400/280 
.15 

Plv/Rms 

BOO/560 

.15 


Plv/Rms 

100/70 

.03 


Plv/Rm* 

500/350 
.If 

Plv/Rms 

900/630 
.45 


Plv/Rms 

200/140 
.12 

r     <4r     *ft-    <*h      V-     <**     «■ 

Plv/Rms 

600/420 
.23 

Plv/Rms 

1 000/700 
.05 


Plv/Rms 

300/210 
.14 


Plv/Rms 

700/490 
.27 

Plv/Rms 

I  100 '770 

.75 


GTD  ALL  TESTS  AC/DC  *c  LOAD  I 


:700  Piv/1200  Rms/750  Ma/$L20  @. 

ia/jio 

Sam*  1100  Piv/770  Rms  75c  @,  16/SN 
3  Kv/2lOORms/200  Ma/fLOO®.  3/SI0 
8  Kv/4200  Rms/ 200  Ma/ $4  @,  3/ $9 
12   KV'&4G0   Rms/200  Ma  S3  @,  2/114 


SCR— SILICON  CONTROL  RECTIFIERS! 


PRV 

25 

50 

100 

150 

200 


7A 


LOO 
LfiO 
1.95 

2.20 


ISA 
LOO 
1.35 
2.15 
2.45 
2.80 


PRV 
£60 
300 
400 
500 
300 


7A 
2,70 
3.00 
3.75 
4.75 
5.45 


ISA 
3.00 
3.45 
3.00 
4.80 
5.05 


UNTESTED    "SCR"    Up  to  25  Amps,    6/$2 
Glass    Diodes   IN 34,  46.   GO,  64,  20  for  Si 


Two  RCA  2N40B  H  Two  Regulators 

RCA   IN2326  en  prtd  ekt-  30c  @f  4/$l 


"TAB"  Tubes  Factory  Tested,  Inspctcf. 
Six  Months  Guaranteed  I  No  Rejects  I  Boxed  I 
GOVT    &    MFGftS    Surplus!    new   &    Used 

Low  Price*  1  New  XMTTG  Tubes  I 


4-65A  $7.00 
4-J25A  15.00 
4-400A  25.00 
4-I000A 

75.00 


4XI50A$6.75 
826  Query 
825B  .  7.20 
872A  .  3,50 
0A2     ,.      .65 


0B2    . .      ,55 
5R4WGA 

3,50 
24  G     .    Query 


We  Snap  Tubes!  Wnat  Do/U  Ila^e? 


0A3 

0C3 

0D3 

DZ4 

IL4 

IR4 

IS4 

IS5 


IT4 

IT5 

IU4 

FU5      . 

2C39A 

2C40 

2C43 

2C5I 


.80 
.70 
.59 
.70 
.82 
5,  $1 
.78 
.68 


5R4 

5T4 

5V4 

523 

GA7 

6A8 

6AB4 

6AC7 


1.00 

.30 

1.00 

.W 

■59 

.72 


6F7 

6F8 

ORG 

6J5 

6J6 

6K6 

6L6 

6SN7 


Send  25c  for  Catalog] 


.85 

.95 

6/$l 

.75 

Q 

5.50 

0.50 

2.00 


6AG5 

6AG7 

6AK5 

6AL5 

6AQ5 

6AR6 

6AS7 

6AT6 


.65 
.75 

,55 

1.95 

3.49 

2-31 


6V&GT 
I2AU7 
I2A6 

25L6 
25T 

2SD7 
50L6 
83V 


.99 
1.39 
.59 
.59 
.59 
.59 
LIU 
.72 


,90 

.45 
.72 

4.00 
,S9 
.59 
.95 


We     Buy  I 


We    Selll 


2D2I 

2K25 

2K28 

2V3 

2X2 

4X250B 


5BP4 


,05 

9,75 

30.00 

.48 

30,00 
7.05 


6BA6 

6BFG 

6BK7 

GBQ6 

6BV5 

6B20 

6C4 


.59 
.50 

1.19 

L19 

-01 


We    Trade  I 

250TL  11*.  45 

VR02  5/  SI 

3flflA  3  -  91 

4I6B  lfi.ftn 

450TL  43.00 


813 
313 


9  *\r, 
I.T5 


Top  J$S  Paid  for  AH  Tubes] 


*VOLT-TAB,T    BOOWatt  Speed   Control 
$4.50    <S>,    2   for   $8 


1I5VAC 


866A     Xfmr    2.5V/  I0A/  10Kv/  Ins!    $9     @ 

BaHentlne   it300    AC/Lab    Mtr. $54 

(Sd)    Choke    4Hy/0,5A    27Q   S40    @r    2/S6 
"VARIAfiS"    L/N    0-I35V/7.5A     ...     $15 

+  rVARIACSTr    L/N    0-l35v/3A $10 

TWO    866A'S    &    Fil.    Xfmr $6 


SILICON  TUBE   REPLACEMENTS 

OZ4 

UNIVERSAL 

$1.75  @, 

2/ S3 

5U4 

1  l20Rm*/r§001nv 

$2  @ 

,   $/ $5 

5R4 

!900Rms/2800!nV 

$9  @t 

2/$l5   ; 

805 

5Kv    Rms  -  l0.4Kv 

Inv 

$M    @, 

2/ $20 

Mica    Condsr     .006     @    2500V     4/$1 
Snooperscope    Tube    2*    $5    @f    2/$9 
Mini- Fan    6    or    12Vac/60Cys   $2    @t    3/$5 
4X150    Ceramic    Loktal    $L25    @,    2/$2 
Linfl    Filter 
Line    Filter    50Amn/250VAC  $10  @r  2/SI6 

DC  3»/2"/ Meter/  RD/800Ma    14    <®,    2/$7 

DC  2'/,'    Meter/ RD/IOOMa    $3    @ 

DC  2'/a*'    Meter/ RD/30VDC    $3    @,    2/ $5 

AC  3Vb*    Meter  ^RD/I30VOC   $5    ®w   2/$9 

DC  4*    Meter/RD/IMa/$5    @t    2/$9 


Battery  Charier  5&I2V  Charges  up 
to  5Amp  "Approved11  Heavy  Duty  De- 
wlth     Kliwn     Circuit     Breaker. 

irovAC    ®    so 


sign 

Operates    220    or 

60    Cvs    $8,    2    for    $15.    7/ $49 


or 


Transformers — All  Input  1l5v/60Cys  VCT 
@    250Ma,    GV/8A/5A/3A  $6,    2/$IO 

400 VDC  Supply  @  2O0MA  &  Silicon  Rect 
1   Filters  $10 

20V AC  &  TAPS/.8,r2J6t  20V  @  4A,  $3 
32VCT/JA  or  2XI6V  @    IA,  $8  @,  $2/$5 

Line  Filter  4.5A  ®  H5VAC  4  for  $1 
Line  Filter  5A  (S>  I25VAC  2  for  $1 
Converter  Filter  400  Ma  @  28V DC  4  for  SI 
Converter  Filter  Input /3A  m  30VDC  4^*1 
2.5MH    PlWound   Choko    National    5   for   $1 

We  Buy,  Sell  &  Trade 

SEND  250  FOR  CATALOG 

Terms    Min    Order    $3 


"TAB" 

IIINM   Liberty  St.,  N.Y,  6,  N.Y.  Re  2-6245 


FOB    New  York. 
10    Day    Gtd. 
Our   20th   Year. 


** 


TAB*'    FOR  THE   BEST    KITS! 
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W.E,  Polar  Relay  if255A  '$5  ijB,  2  for  $9 
W.E.  Socket  for  it255A  Relay,  $2.50 
Toroirfii  OflMhy  Nbw  Pcltg  $1  ^.  6  $5 
@    I5.5A   &   6.3VCT   @   2A    S4   @. 


Frett    Std    Xtals    $2 
Ckt    3d    New    Blank 


®>    2/S3 

9x12"    $1 


@. 


6.3V^T 

2/$6 

200  KG 

Printcl 

6/S5 

KM  Ken  5A    Reset  Ckt   Breaker  $1    @,   8    S5 

2l<   to  8K   Heariset*  Good   Used  13  @.  2/ $5 

Xtal    Blanks   Asst   Types    12  for   $1 

WANTED  TEST  SETS 
&  EQUIPMENT 
Bandswltch  Ceramic  500W  2P/6Pos  $3   @. 
2   for    $5 

6Hy-305Ma    Choke    Cased    $3    @,    2/$5 
7-*/2Hy-400Ma    Choke    Cased    $7    @.    2^Sf2 
250Mtd   @  450  Wv  Lectlytfc  4/SSB  $3   @. 
4  /  $  1 0 

Cnrf-r    err     lOMfd  x  600-2x2.5    &    5Mfd    $1 
@*    1 5 / S 1 0 

Cndsr    Oil    6Mfd    @     1500V    $4    @.    4/$!0 
SBOVd    @    735Ma    for    SSB    $9    <3>,    2/ $16 
480V't   *S   40Ma   &   6  3   @    I.5A   CSD   $1.50 
@,   4/5$ 
lOVct   ®  5A  &  7.5Vet   <§   3A   CSD    $6   @. 

2  for    $10 

IT^NTED  MB  METERS/  BRIDGES! 

K-POTS! 
Pwr    Sup     Kit    900VDC    @    SOOMa    c\    4/ 
Silicon    Diodes    I700PW    FWB   $12 
Pwr    Sup    Kit     I200VDC    ®    200Ma/Xfmr 
&    FWB    Silicon    Rect    $10    @»    2    for    $18 
Modulation     Xfmr    60W'I5K    to    5,7K     $5 
Headset     Ruhber     Bunyon     Pads     pair     $1 
Socket    Ceramic    1025    Tube    4/$ I 
Socket    Ceramic    SOS    Tube    4/31 
Socket    Ceramic   4X150/ Lektal   4/S2 

WANTED  YOUR  -  ORDER  -  TODAY! 
6MTR  Ground-Plane  Ant  (R  Exp)  $4 
Knob  Spin-Crank  BCS43  Typo  $1 
MiniFan  5  er  12  VAC  $L50  <S>.  4  for  $5 
Beam  Indicator  Selsyns  24V AC  2  for  %  10 
Precision  TLI47  Feeler  Relay  Gage  $1 
a  foot    Elec.    Cord  i+16ga   el    Plug   30c   @. 

3/$  I 

Fpse    250 Ma /SAG    5    for    30e.    100    for    $3 

DON'T  C-WRITE  &  SEND  ORDER! 
XMTTG     Mica    Condsr   .006    @    2.5 Kv    39c 
@,    5/$l 
XMTTG    Mica    Cndsr    .00025    @    BKv    75c 

@.    4/S2 

Mini-Rectifier     FWB     25Ma     @      II5VDC 

3  for  $1 

Micro-Switch     Rated     40Amp     AC     i     DC 

4  for   $1 

BaddPa^s     Filters     60     or     90    or     ISOCys 

3   for  $5 

T30    Throat    Mik**    $1    $>.    4   for   $3 

■'Bruning"      5*      Parallel      Rule      Jfrl       @ 

3    for   $2 

Linear      SawTooth      Pot      KSI5133/W.      E. 

3    for    $1 

RUSH  YOUR  ORDER  TODAY. 
QTYS  LIMITED! 
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NEW  AMECO  VFO  FOR  6,  2  £  VA  METERS 


The  new  Ameco  VFO-621  is  3  companion  unit  designed 
to  operate  with  the  Ameco  1X62:  It  can  also  be 
used  with  any  other  commercial  6.  2,  or  \lA  meter 
transmitter 

Because  it  uses  the  heterodyne  principle  and  trans- 
istorized oscillator  circuits,  it  is  extremely  stable.  An 
amplifier  stage  provides  high  output  at  24-26  MC. 
The  VFO  includes  a  built-in  solid  state  Zener  diode 
regulated  AC  power  supply. 

This  new  VFO  is  truly  an  exceptional  performer  at 
a  very  low  price  Mode!  VFO- 621     S5S  95  net- 


AM.  CW  or  SSB 

Wave  envelope  or  trapezoid  patterns 

No  tuning  required 

Up  to  60  Mc 

Will  handle  5W  to  I  KW  tflftQG 

Uses  standard  connectors  ^^Jj" 

Internal  sweep  "V 

Size:  9Vsw  deep,  x  51/2"  high,  x  3Vfe"  wide 
Weight;  appro*.  5  lbs. 


SUPEREX  HAM 

HEADPHONES 

Full  comfort  even  after  many 
enjoyable  hours  of  continu- 
ous use.  Superb  comfort  even 
for  eyeglass  wearers.  Crisp, 
distortionless  reproduction 
and  high  sensitivity  allows 
you  to  single  out  that  weak 
signal  and  hard  to  reach 
station.  600  ohms  impedance* 
completely  adjustable  head 
harness, 

$24.95 


PRECISION 

PLANETARY-VERNIER 

)  * —  for  exceptionally 

/  ^"*         1    fine  tuning 

Superb  craftsmanship  by  Jackson 
Bros,  of  England.  Ball  bearing  drive. 
Vkm  dia.  Shaft  1'e"  long:  6:1  ratio. 
Vy  FB  for  fine  tuning.  Easily  adapt- 
able to  any  shaft.  Comparable  value 
55,95  Model  4511  DAF, 

$1,50  ea,  10  for  $13.50 

Shown  approximately 

actual  sue         


AMECO  2  &  6  METER 

CW /PHONE  XMTR  WITH 
POWER  SUPPLY 

Model  TK  67  complete  75  W. 
phone  &  CW  iranifmtier  h,iv 
buiH-iA  power  supply  and 
modulator.  Tunes  easily  by 
ad|ust»ng  fmjl  plats  and 
loading   caps. 

50  54  Mc    &   144-MB  Mc,  XMI 

(8  Mc)  controlled  or  can  lake  VFO.  Metei  reads  final 

gnr1    or    cathode    cuurnl    or    RF    out.    Built  m.    solid 

slate    potter    supply,    fused.    Mihe/Key   jack    &    x'al 

socket   on    front    panel.    Size:    Ulfeffm— V9   h<gh.  I 

shipping  weigh!  appro*    20  lbs.  ri.Qac 

TX-62,  inied  and  tested  >J43  33  j 


VERSATILE  MINIATURE 
TRANSFORMER 

Same  as  used  in  W2EWL  SSS  Rig- 
March,  1956  QST.  Three  sets  of  CT 
windings  for  a  combination  of  imped- 
ances: 600  ohms,  5200  ohms,  22000 
ohms.  (By  using  center-taps  the  im- 
pedances are  quartered  i,  The  idea)  trans- 
former for  a  SSB  transmitter.  Other  uses*- 
interstage,  transistor,  high  impedance 
choke,  line  to  grid  or  plate,  etc,  Size 
only  2"  h.  x  W  w.  %  Wf  d.  Mew  and 
fully   shielded. 

$1,49  ea.    3  far  $3.95     10  for  $12.50 


...rat** 


-  -*■-  ™ 


TT 


W2AU  SUPER  2  ELEMENT 
QUAD  FOR  OUTSTANDING 
PERFORMANCE  ON 
10-15-20  METERS 

pre-tuned  *  rated  ?KW 
PEP  ■  low  0  •  low 
angle  radiation  •  high 
gain  ■  broad  band  • 
low  wind  load  *  sim- 
plified assembly  ■ 
rugged  construction  ■ 
single  line  or  3  line 
feed  -  ship,  ml  40  lbs, 


bamboo    $54.95 


Fiberglass 


$99.95 


BULLS  EYE    BUYS  AT 

ARROW 


ARROW 


ELECTRONICS  INC 


900  Broad  Hollow  Rd.f  Farmingdale,  N.  Y. 

516  -  MYrtle  4-6822 


65  Cortlandt  St,  N.Y.  7.  N.Y.  •  525  Jericho  Tpke.,  Mineoli,  N.Y.  •  225  Main  St.,  Horwalh.  Conn. 

212  -  Dlgby  94730  S16  -  Pioneer  2-2290  203  -  Victor  7  5889 
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CAN  BEAT  OUR  A^  aS&0®*u 

ANNIVERSARY    ^>*jy*«*** 

SPECTACULAR  TRANSCEIVER  SPECIAL 


REGULARLY  PRICED  AT  $469.95 

*?00  95 

NOW  JUST  ^XYSAVE  $70.00 

USE  WRL'S  CHARG-A-PLAN  —  JUST  $20  MONTHLY 

SAVE  $70.00  ...  If  you  buy  now  ...  A  NEW 
GALAXY  V  TRANSCEIVER  .  .  .  featuring  300 
WATTS  PEP  SSB/CW;  FULL  BAND  COVERAGE 
on  80-40-20-15-10  meters  .  .  .  and  it  boasts  the 
BEST  —  SELECTIVE  RECEIVER  (because  of  its 
6  Xtal  filter);  and  UPPER  and  LOWER  selectable 
SIDEBAND! 

Don't  Forget  .  .  .  We're  still  offering  you  a  2 
WEEK  FREE  TRIAL*  plus  you  can  use  our  NO 

DOWN  PAYMENT  CHARG-A-PLAN. 

We'll  also  allow  you  WRL'S  TOP  TRADE-INS 
on  your  present  gear. 

YOU  JUST  CAN'T  GO  WRONG!  TAKE  ADVAN- 
TAGE OF  THIS  SPECIAL  OFFER  TODAY! 

*  Write  for  free  trial  terms. 

DC  SUP  PL  Y 

REGULAR  $119.95 

$89 9S 

SAVE  $30.00 


SPECIAL  PURPOSE 
VFO  covers  MARS, 
CAP  etc.  •  .  ,  $89.95 
wrfte    for    details 


NOW 


GALAXY  V&  DC  P.S. 

MOBILE  STA  TION 


s489 


.90 


SAVE  $100.00 


HURRY!  OFFER  LIMITED  TO  SUPPLY  ON  HAND 


LEO  I.MEYERSON 

WlGFQ 

PRESIDENT 


WORLD  RADIO  LABORATORIES 

3415  West  Broadway      Council  Bluffs,  Iowa  51504 

□  Send  details  on  D  Send  quote  on  gear 
Free  Trial  Offer.  on  attached  sheet. 

D  Ship  Galaxy  V  —  $399.95         □  Send  catalog  and 

Reconditioned  Listing. 

□  Ship  "Mobile  Pkg.  V"  —  $489.90. 

Name Call 


Address. 
City 


State. 


Zip 


-J 


■■ 


— I 


match? 


Definitely  not.  It's  a  cold  fact  that  no  com- 
petitive linear  amplifier  compares  with  Na- 
ti<)iiarsNCL-20()0  — regardless  of  price.  Take 
the  time  to  look  at  the  chart  below  and  plug 


in  the  specs  of  any  amplifier  next  to  those 
of  the  '2000  —  not  a  single  competitive  unit 
in  the  maximum  power  classification  offers 
even  half  the  features  of  the  NCL-2000: 


FEATURE 


NCL-2000 


COMPETITION 


POWER 


Entire  equipment  I.C.A.S.  rated  for  full  1000  watt 
average,  2000  watt  peak  input;  output  tubes  and  all 
RF  components  rated  for  CCS.  operation.  Power 
input  and  efficiency  identical  on  all  bands  —  80 
through  10  meters. 


SIZE 


Completely  self-contained,  including  power  supply, 
in  desk-top  cabinet  (dimensions  only  75/%"  Hr  16%" 
W,  12%"  D), __^^_ 


DRIVE 
REQUIREMENTS 


Adjustable  passive  grid  input  and  use  of  high  power 
ceramic  tetrodes  in  final  permits  drive  to  full  output 
with  exciters  delivering  as  little  as  20  watts  or  as 
much  as  200  watts. 


METERING 


Separate  rear-illuminated  precision  D'Arsonval  plate 
and  m u It i -meters  for  simultaneous  measurements. 


ALC 


ALC  output  to  exciter  for  maximum  talk-power  with 
greatest  linearity, 


SAFETY  AND 

PROTECTIVE 
DEVICES 


Fuses,  time  delay  and  plate  current  overload  relays, 
plate  power  lid  interlock  and  automatic  HV  mechani- 
cal  shorting  bar. 


CLASS  OF 
OPERATION 


Grid  regulated  AB2  permits  easiest  tune-up,  low 
drive  power  for  maximum  exciter  linearity,  and  pro- 
tection  from  destructive  peak  currents. 


EASE  OF 
TUNE-UP 


Internal  dummy  load  in  grid  circuit  makes  adjust- 
ment of  exciter  into  amplifier  possible  without  turn- 
ing  on  NCL-2000  and  without  radiating  a  signal, 


STYLING 


GUARANTEE 


PRICE 


Award-winning   design    matches   NCX-5   transceiver 
and  complements  any  equipment, 


National's  exclusive  One-Year  Warranty. 


Only  $685.00 


The  NCL-2000  is  a  rock-crusher  of  a  rig  built 
to  commercial  standards.  That's  why  you  get 
I.O.A.S.-rated  maximum  legal  power  in  a 
one-piece  desktop  package,  and  why  you  get 
ALC  and  drive  power  compatibility  with 
high  quality  exciters.  It's  why  you  get  two 


precision  meters,  and  sensible  protection  af- 
forded by  proper  safety  devices.  Match  the 
NCL-2000  with  all  the  others  before  you  buy 
—  then  see  your  National  dealer  for  easy 
terms  and  trade-in  deals. 

NATIONAL  RADIO  COMPANY,  INC. 


37  Washington  Street,  Melrose,  Mass.  02176  -World  Wide  Export  Sales:  Auriema  International  Group,  65  Broad  St,  N.YX, 


